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SPECTRUM COMES TO LIFE ! 

ABBEX 

THE GAMES PEOPLE 



SPOOKYMAN 




a^ /^ /'aot 




EAT THE PILLS AND KEEP AWAY FROM 
THE GHOSTS. EAT THE VITAMINS AND 
CHASE THE GHOSTS. FULL MACHINE 
CODE ARCADE ACTION AND SOUND. 
DESIGNED TO MAKE YOUR ADRENALINE 
RUN HIGH. PRICE £4,95 



COSMOS YOU HAVE THE JOB OF PROTECTING A 

CONVOY FROM ALIENS AND METEOR 
STORMS. WATCH OUT FOR THE SPACE 
MINES AS YOU PLAY THIS AMAZING 
MACHINE CODE ARCADE ACTION 
SIMULATION PROGRAM. PRICE £4 95 

OTHER GAMES IN OUR SPECTRUM RANGE INCLUDE: 

ANDROIDS RUN, HIGH NOON, ETX, INVASION, 
FAUST'S FOLLY (Adventure), HARRIER - ALL AT £5.95 




ABBEX ELECTRONICS LTD. 

20 ASHLEY COURT, GREAT NQRTHWAY, LONDON NW4 

Tel: 01-203 1465 

PLEASE COMPLETE IN BLOCK CAPS 

NAME {Mr/Mrs/Miss) 

ADDRESS 

(CARD HOLDERS) ,. 

POSTCODE PHONE NO 



*Pii«-«'iai-i' 



Make Vieques payabte to ABaEX ELECTRONICS LTD 
I enclose my cheque tot E 



Signed 



v 



I wish to pay by O CHEQUE □ ACCESS 
Ptease debit my creditcard a/c 

NuwBERi I I f I mni I I I i nrmn dare 



Please send me the follQwlr>g 

(Allow 14 days fordetivefy) 

□ SPOOKYMAN 

PflJCE C4 95 



D COSMOS 

PRICE £4.95 

n OTMER GAME 

PRICE £5.95 

□ CATALOGUE 



mmm-w^iitm t ■ k^l-NI-l^-fa- 



OTHER-WORLDLY SOFTWARE 



SOtTtt. 



AT DOWN TO EARTH PniCES 



Imagine a prcpgram which inofcantiy converts 

SPECTRUIVI BASIC Into MacKlne Code, and feransformi 

the SPECTRUM Into a micro up 

to 100 times faater than a BBC Model B**« 

48K ZX SPECTRUM 

COMPILER 



METEOnOIDft 

Tim wts-i^n his i>^^ r-i '«! ih« 

10000 CKjinls, a-maiihi t3ipl04"Cifl>, 
f^OM/tt Itft/^Nil^t thrult. fire, 

Wfjfki w'h Jgyst'Ck-i CrDiTi us At 
£19 ^1 OnlyL^ S^mcLie-Ko' 



SCPTlMa 

AntHing piK* 0^ m**! Kin* CO* 
prDgrim m I ng. - prod uces > 
Contin,y&wi4 reii 1ime tifsch op 

runrnn^/wfilins irvithcr pidgr*rn > 
H*siliifmt«ili^y For 16Kcir48K, 
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COMPILER 

Oil 

I 10 
Off 

lii 

Si* 

Pfrg^j-m *iillpft in ^0«tf u?H. BASlC in^D * ntK:hin» CO* 
Pi,. I » j:eflE SU^£ ft d I* Chi ti'% [>J*¥ 10 I*** - H"' plf type I r j 
ppiK^jPi Mi uiuti i-&r »aid intyri t*peJind -n I lf>i li^y Pfwirt 
WPffl C tu^ni i^ initl'^liv -"fo i ^W '*** m»ch.*** tJbrit 
v«*fcOft *t will COMTip-l* ^irlrflly Ifl^ 5pR?lru^ IIASit 
ftitfrne^il pluf4 ^rw Cif ili^n noi jvi-li-bli^ Iti vOkj L'lyJilv ^t 
«im IhCA^hE m.\i Ee rcClMirid 'iV -b^^mf^ l«^ liOilmt poirl 
Th^e i4 PMS [ywyjjw yow €#» riir rtc^ in QA^J^^ riv4^>c h CrinnoC Be 
1^Ji-n■ltf inin * SL/PTH C wsr^tnn Hmw^wf, tnh*f^tfr*nt 

ftK hlcr 1 nom.f^l ^.(3%i W.I h JljPl H C ^0*** Sett(fwfn wl" 
run 1*%ler I Hu" *ith nEhe* i Ofl S « fi* fttStAL - infl no n** 
ifiiguAfi* til Ifei^n' ^(^R C conwn- CCHT'P^I' wflTii feEcAIiwc 

prcgrimv Ahd All bOifld mi PDl^^i&n^l ■ir>fAry r«^ trn 

th*^ n«!i fhe pric« erf ■cssmptv ief «ni cQfT!p#ri«t4ffl4f!&.- 



4QK 9P MAXSNTURS 

one. JMnftiifii >nor)^44f ^lu&i 
iAimirMon pnd nwi thifii hint ef 
durwDfiiirfurdrttO^s 4@KoAiyt 



THE 
204J&N ADVENTURE 

A iyik *dv*n1uT'e cfiiT*i*^^*d I'^tO 1 6K' 

en^Agin^ lhi& ^inflfin^ i1 !l.4 95 



• >!' i « » ft 4 f ■ 



... ,....+ 



Of for INSTANT CRLDIT CARD 
ordftf 7 d*f% I wt«l! phont. 

Stmj cheqiuti or ^s tO: 
329 CrE^ite^ Ro^. london 
U24 Iti 01 67 J 4S 7 2 



NOW AVAltABLE FROM HELTON GOMPllTER SERVICES 

^Author of the Best Banking Programs in the World) 

THE PBS BANK RECONCILIATION IS BELIEVED T03ETME 
FIRST SUCH PROGRAM TO BE AVAILABLE FOR THE 
SINCLAIR ZKQI AND ZX SPECTRUM 
Just \QQk a1 s^om? of Us 1«?lur9s: 

■ AiJLiUi^l.i ri r " ■■ ■ "^ ■■ '■ "^ n ■!fims*iShtrdn5«:slii|>fSf&OO*(50d 
.1 vOL,r PERSONAL BANKJNO SYSTEII 

* I, \^x% all out»lflnd«n(f rtom^ luch as u nclsm ed chcquo*. Huna* f ecf^-ved bys 
1 .1 -I .ill. ^:t.,i "_ >.. . ■ ii^nh cnarges — tiighJigrnsaKfliscrefMnciei No more 

ro try and find out *fiy youf sfat«mefll &aianc€ fS 
, i^ ©upeclPd 

* full setfC^ tjicihiy. a1^oww^fl on^sjcrs^ corrBCtlon oi" anry 4te*n 

* ^ve^ ^nd l^ri^ds d^^a [p and tram lai>L' iZXBI vQr£4Dn«tdDuUeipei?dt 
licnajngea 6^ls *ilh ihe P9S progfam No need bo mv^ pfHSsramn 

* Siffigfie lio&y cipmniof^ — ta^s tnflcrim& cotte tceytoard scan to' 
ifttot comma ixis iZXSi versiomi 

* Ejffrpfp&ly easy to use Uq largcin %o *ad« throygh |»efof e you Q«t starl&d 

D**TiorisifBEiori prpgiam tncJgdeEr 

* All if*^ lisls. itfitrcfie* imth ]<M\A] V*n ba oulpyl Id ymir ZK PFnlar 

■ Full instructMsns soclycW-d 

* Unique aftat sate nTai*i1*HTi!nc5 pntivKfed 

* Operates in cofijuncaKm "AFtri me Pefsonal ^nl^ing Sy^etn" ^tull input & 
cofrechon faciii'ies plus HuTomaEc polling of ^landing onJers on due 
i^tpg Afn;^ lul'lv defaiied s^-ale-mervtsS. 

So Dai""'" ^►'■n '^f'^^^ac he^ rr'ake iif?? earSief *of yourstft. se-nd £"15 'of^ 'Mf? 

PERSONAL BANtEING SYSTEM * PBS BANK RECOf^CILIATION 

and users rnanuai 

EK^sting cf*&r>ts neefl DnJv 5^"^ C5 «ar The PBS BANK RECONCILIATION 

A-h.rh ^.11 npi^^afe With mei* presji-n^ PElS 

THE PERSONAL BANKING SYSTEM I as reviewed in PoptjiafCompudf^ 

■feH-Kiy — bl juyi rj avaiiatHc sfipararely for £9 95 for c^s&etre? i user 

rnaniffll ZX0I PBS owners can ordef ttie Sfliectfum v&rsion tof |u*t €5 

PUfliso 5pf.'^'i*y '^^^■^- ■ ' .■"■'■■' '"=■ ."' ^..^icnu^ (-tSKj 
aUARANTGED SOFTWARE AVAILABLE FROM 

HILTON COMPUTEH SERVICES, 

t4 Avalon Road. Oprtngton, Kenl BR6 9AX 

YOUR PBS IS NEVER OUT OF DATE! 



JOYSTICKS 
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ZX Spectrum /ZX81 



KOR ONH JOYSTICK AND 
INTERFACE MODULE 



BUILT, TESTED & READY FOR USE 



NO SOi^I)tR-l^^(J|■ inli^rf^^e me^dviSc piui^ iiiCo rear 
conntclor httwfen zx and Kim PiickK J*fiiitef etc. 

NO SPECIAL PROGRAMMING, royfttick I Jiimulateft 

CMrMi»r rnnvirnicnt kcy^ 5 l(» tt lhr<:»iigh ifil^rfai'-e mud Jtf. 

IMMfcDI AT HLY COMPATIBLE WITH ALL SOFTWARE 
ujiing the arrow keys for movenient. 

TWO JOYSTICKS iiimnci:! via oiii^ inf«ffAf« moduk 

EIGHT DIRECTION, SELF CENTRAUSING ACTION 
with mt?£ra3 't^IRL' button. 

FREE "VIDEO GRAFFITI' pro«T»ffl dl fyll insinjciioni. 



IMPOR TA NT: Use wm »oi mv^Iidate your Sinclair guamn r<e. 

FROM: Mff/MR5/Mt55 



ADOfEElSS 



SEND C.W.O. To: A.O*F, HARDWARE. De&t. SP, 

26 Van Gogfi Plac*. et^snor Rvftii, W«it Suiuk POZ3 ^SY 



QTV ITEM 



JOV6TICK 



iP^TEfiFAtilyia6ULE 



ZX ^pKTrufri Q ^KAl n^fftas* ticit: 



ITEM PRICE 



?.S4 



15,96 



FINAL TOTAL 



TOTAL 
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CONTENTS 



Letters 




Your thoughts and opinion* on ihi& Sin- 
clair rongi of computers and tha industry 
in g@n@rsL 




Numerology 



What a in a nan>e? Tvpe ^n youf f fiends' 
names and find out! 



Space Adventure . 16 



Take a flight of fancv tt^rough the final 
ffoniier. 



Phil Garrett takes a cr1t^cai look al some 
ol the iaiest Specuum software. 



House Names 



Names, but no numbers? Here's a 
program to help you id get a clear picture 
of those difficult addresses. 



File Cam 



Get ail your data on file w^ih thtsea^y-to- 
use program « 



Drainpipes 



A clever re-working of the cfassic 
mechanical arcada game. 



Proctim 



Prize Of Your 
Dreams . 



Tine sohsAraFe companiies seem to be 

literally giving money aw^y these day^f 



Soft options R>r 
Yourzx81 38 



Reviewer Nick Pearce checks out some 
soflwdre packages for your ZX8 1 



News 43 



A superb educational package for the 
younger Shnclair user. 



Defending Your 
spectrum 



A great game for your ZX Spectfum — 
won't those aliens ever learn? 



H04v I Learnt Miachine 
code . . 



Ian Turtle describes ihe heartache of 
writing his lirst machine code program. 



scrolling Tliat Screen 
Window . . 



Scrolling made pimple. As Eddie Waring 
would say ''it's an up an' under". 



Rat Race 



Turn your ZXBl into a process timer — 

"i.P^*^l^?'^^^"= ^-^^^ ^^^'- ^ All the news from Sindasr as well as the 

latest software and hardware add-ons. jom the r4>t race with this program. 



Without one- 



Memo 
Remaining 



rf?TT!TCT!fPl 




A useful machtne code routine to tell you 
a little bit more about your memory 



Ever thought of joining a computer club ^ 
Here's your chance. 



Never be short of date when youVa 
typed this into yOur ZX81 . 
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Motor Test 





An educational program to drive your 
ZX81 to the limits. 



in search Of 
Adventure . 



Our reviewer, Paul Holmes, takes an 
^venture on his Spectrum. 



Get home as fast as you can with this 
program for your ZX8 1 . 



Don't p^as up this great game for the 
2X80, 



Derby Day 101 ■ Spectrum Maze , 118 



Purchase /Sales 
Ledger 



Two programs for the price of onef 



On The Density Of 
Prime integers . . 



All YOLi ever wanted to know about 
[KJme integers but were affdid to ask... 



What can i do with 



Have a day at the races . . ZX8 1 -styte. 



Bookshelf . 



A brief look at some of the books avail- 
able to help you make the most of your 

Spectrum. 



This program will have you running 
circles around yourself f 



software 



A per!iuniiE look at 
edi^Cn^tion^l software. 



.121 



the fietd of 



Competition 



tf you thought IK was restricting, 
wait 'liSI you've read this artide! 



just 



A chance tor you to win some Spectfum 

software. 



Conquering LOAD/ 



Some good hints on how to make sure of 
RLJNniny those programs from cassette. 



Spectrum 
Breakout 110 



A version of the classic arcade game for 
your Spectrum, 



Mastering Machine _ ^ . 
code on Your ■ m The Air 

Spectrum s 



115 



More from the miichine code mastern 
including two great programs to show 

off on your Spectrum, 



Take your ZX Spectrum on its maiden 
flight. Our reviewer has a look at a 
couple of cassettes ar>d gives us Ns 

uerdict. 



Programming ..122 



Tim Hartne)! takes a begjncier's eye view 
of The ZX81 keyboard 



specifications . .127 



A reference guide to the Sinclair range of 
products. It's afl here. 



ZX CDfnpurtifTn li i^dnflffljiiity on fhm look^«ut fot 
wfln-wrrttan artklai and pr{>grBrTi« Ft y^Ki Thlrth 
that your ■ffc-nii rn^at out slarHJnrdi. pi«Asa ti^l 
frmm 1o subir^il your wafh to ui fof conskiarATKiin. 

All &ubinirt»d rnalBriAl rnhnyld tx l^pad H p^iil- 
blfl. handwrittBn work wrili tw coni^kla-rfld, tiul 
piflB-ie umm yfHir nvntsil harHJwritin-B. Any pffr^ 
gramm lubmiltKl ihduhJ ba Hilad. ■ camalla of 
yaur progTBFn alonB will not ba coniidarad. AV prQ^ 
gramft mull coma comip4a'ta with a iuH ax plana IJOTi 
of Ibt optr^tiDn and. whart iv^^anl. Iha ilruC- 
lura, fipaclrum piogramt f hDuld Ehi accQHnpanM 
with i caftfitt Q-r tha pfOQrini [w^h wiH ba 
ra luffiadl aft Miail ai fha EiliniB 

MM Hi&fnli-ikinft wHI ba ickoawiadged and any 
publthid work W4M ba paid lor at cc^mpalitiva 
rttH^ Al work rpf cont^^at atlan ihouki ba :^ant td 
t^ D«purv ^dltpr fli fMJf Charirpgi Crt^fi fta«Cl 



m 



ZX CDMPUTKSK^ FEB.MAftCH 1303 



3 



ZX81 



THE HOME DOCTOR SERIES 

Exaiififl BfeaktfirOiUflh \n Home Health Advice 

Artnounci ng Xht taunch ol a series of computer programs des^gn^d 
to educate and adv^SQ on a oompfeher^sive rang& of madical 
tapK^^ wtii^r Demg FUN lo us« 

Tfie lehLi has t»«fi prepaied Dy Or Vefm>n Cdenian who writ^ 
Irc^ 1 years experi€iice tn a busy genial practice nrbd wfvo is 
Widely acclaimed tof h^s many Moles on medi^cai eop^cs 
The ca^solles *n ihe SfifHSS covet !he folio wang Eopics 

1 Basac Medictne 4 Aw About Chsi^cefi 

2. Mamfy for Women 5 How Heatlh^ Ate You? 

3 Mamly tof Men 6 lOl Home Nursing Tips 

The computer programs ate not mtt^ded lo feplace prof^^ional 
m^dicai advic^i byl ralher to COJtiplemertt thjs tiy edgcalmg u&efS 
on prev&fBlilive ine^icine and how to cope wrlli medica^ pfoWems 
wfion Thfjy a'JSH The programts woutd IharefOfe be equally useful ^n 
schiDcls. homes and in indusirial ap0licaiioi^ as paji ot heahh 
screen^iig programs 

Each cassette costs t6 75 plus 45|> postage and paciiiog a^lhougn 
as a special offer to Micfo Decision readers all B casseite^ are 
aveilabia tOf C3S75 post U^ 

U$ers shouid mdioate y^heiher they faqutfe a i Sk RAM pac^ to fyn 
ft4 or the programs Please a How 28 ctays tOf defevery 



EASTMEAD COMPUTER SYSTEMS LTD 

Es»lmvad Hoiiser Lyon Way, Csmtjflftfy. Surrey Gil IB SE2 
TELEPHOf4E: 0276 662041/2 



ABERS3='T 

7 MAESAFALLEN. BOW ST. DYFED. SY24 bBA 

ZX81 & Spectrutn 
Games 



Chess lAi Ten levels m t graphic screen display 
16KZXat£8.SS 

Invadera: Vary l^si m c achon Includes mysiery ship ard 

increasingly ditficuN screens 

16K2X8fC4.4S 

MaEeifian: A last acion m c game that raprodoces Itie 

spirt! q( me Qrigjnaf Thfl; Specirgm version inciudi^ 

eMCellenr graphics 

t6K ZXSi £4.4S - Specirum £4.9$ 

Adventure 1r Sased on she origmai game by Crowiher. 

Ihis game *as the §ian of the Adventure traze. Ravtewed 

Sinclair User, issue 2 Features Save garne roulme as the 

game c^r literally !ake months 10 compteie 

f6K ZXei £8 as- 48K Spectrum £9.9S 



We have luii $tCK^ a\ aK pri^^r^rr.s anc Supply by ^eiurn o^ post 
(when IS indiid«J m the pfite) 



D J MOODY COMPUTER SOFTWARE 



16K SPECTRUM COMPETITION 



GAMES 




ADVENTURE SERIES All £5,00 

The ^etin *....***...**... £16.00 



For ine lOK ZXGI andZX Spectrum These 
Adventures are linked logeth^ using cl>i!.? 
storage above RAM TOP An can be eiit, : 
tndependanlly ot the others You must com 
pteie certain tasks eo continue lo neHi 
Adventuie 

ADVENTURE- 1. 1 00 caves. 50 treesytes. 
y ■ . „ „ : .> J : : . J L. „ ; J n . gobJ jns and tro^i s aw out lo 
gel you Gfsphic display Hait-a-mo 

ADVENTURE«2. Deep sea adventure wiir 

30 ^^Tt;wkb. bO treasures JeHy fish, oclopus 
and sharics Graphic d^sp^ay Half ^a -mo 

ADVENTURE -3. Land based adventure 
wiin 50 lotal^on^ TO treasures, ghosts, vam- 
pires, monsters snakes. Father ChrfSlmas 
: t%is e^es Graptic display. Halt-amo 

ADVENTUHi-*, Spsee adventure witn 30 
■ '.J pianels to visil. 70 ireasures. AJien 
>nipi. ptrates etc, Graphic display Half 

, iO 



NQtes HaJt-a-rno is oijr save game ieatyrelof 
siQppmg a 9ame while playing and returning 

to 5ame pOSil'On u^f-.r fploa-l-ng 



COMPETITION 

CONDITIONS OF ENTRY 

t One eniry fofm ss siipp^reo with every 
casseiie purchased Hq hmit to the 
number of entries per person 

2 Closing date is la^t post on February i3Eh 
1983 

3 Prices. 

1 St prtze IS a t6K Specfrum and £20 worth 

of our sctiwa^e 

2nd priie eri £20 worth or our sottwa^e 

to njnnef-up prices o* E10 wofih of ouf 

software 

4 Enlfie&rnijslbeonoftciaPeritfyrofms No 
copies accepted 

5 No correspondence wtti be entered mio 
Wjfiners will be notified by post 

6 Entry will be construed as acceptance of 
all conditions 

ORDERING 

See oyf tange ot Soflwate aE Walla&ey Sofft- 
ware. 3 Monmouth f^d Wallasey Merseyside. 

TRADE ENQUIRIES WELCOME 

Cheques payable so 

J IMOODV COMPUTER SOFTWARE or 
O J MOODY Prices are aihucEustve PiPiS 
Ue^ vAi li oharged al 15% Orders 
dispaiched withm 4S hours. 6 month gLparrer»- 
lee State ZK spectrum of ZX8t Orders to 
0*»f ZXC 1 StemMH ColliflW, Grnby 
lane, flinghnm, 
NottlnghamthJri! NGt3 flDH 



UTILITIES 



AS/DtS^ Hex a^^embier and d^sassembfei 
lor tno machine code user SOOO tjyle^ resef - 
ve6. Functions He« toad assembles ^w* 
coda Hom: dump disassembtes code Hex 
clear ctears parts of meffiory Hen save saveir 
rrefl^ed program „„. tSJIO 

CASSETTE DESIGN. To help you store 

your own lapes Ihis program will use the ZX 
Pf inter lo pnnt your own designs Ttiesa Bf^ 
used as intay cards it wM slore up to 10 
rfes?qns Sav^ routine,,,,,,,,,.,, fS-M 

WORD SQUARER. This program will hetp 

f^u >M«vi.- Au»rtj bi^^ares such as the one ih 
Compulmg Today. Sepl^^mper Majc dimen- 
sions are 3D"30 characters Searches N S 
E. W. NE. NW. SE SW Save routine tS.OO 

DISASSEMiLER. Decodes bytes m 

n^mory toZfiOA mnemonics AN Shifts oafcu- 
Jaied correctly A very handy tool ...... £5.00 

A3SEIMBLER. Type pn normal ZmA 
nmemonits and this program will ;urn shem 
Into Eheif codes and load them into memory 
Full ediEsnfl faciHies*,... -,...£S.*0 

METRIC CONVERTER, Mam converting 
action will convert Length. Area Volume. 
VdocKty and Ma^ Gives laDle priniotjl 
H,^nrir**di^ ot convers^ons possible..... £&M 

DATA FtLE. The newesi and rrvost llexibte 

^j^iEtj " cfcf&g sysiem yet Any memory size Fifes 
ai^.y engtri 20 zones within a l^te Functions 
Ftnd file. Dewe tile. Amend fi^e. Search file k 
jone y for KS Swap Ne. LprmT file. Alpna- 
iM?t ica I ordering I nverted order ir>g The bes' ■ 
only..,,, .....,..,..., ,.,. ES^OO 
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What are you . • . 
Barbarian or Wizard? 



Choose your character type carefully . . . Barbarians recover quickly 
but iheir magic doesn't come easily, A Wizard? Slow on the draw and 
slow to mature. -but live long enough and grow wise enough and your 
lightning bolts are almost unstoppable. . , 

The Vi^ey is a real-iinic game o( advenmrc and survival. You may choose 
one of five character types to be your personal 'extension of self to battle and pii 
your wiis against a numtxT of monsters. Find treasure, fight a Tli under- Lizard in the 
arid deserts ot the Valley, conquer a Kraken in the lakes surrounding the dread 
Temples of Y'Nagiotli or cauterise a Wraith in the Black Tower. In fact, live out the 
fantasies you've only dared dream about. BUT BEWARE, . .more die than live to iclt 
the tale. 

The Valley runs in a 48K Spectrum (a i6K version will be available shordy) 
and makes full usage of the excellent colour and graphics capability of the machine. 
As you battle your way up the ratings your cliaracier cati be saved onto lapc, to re- 
enter the Valley another day — if you dare! 

Full insirueiions are uicludcd with the game, but if you want more detail on 
the program, a 16 page reprint of the orignal 'Compming Todav' article is available at 
£l.95ainnc. 

If you have the courage, the Valley costs only £1 L45 all inc. from ASP 
SOFTWARE, 145 Charing Cross Road, Londot^ WC2 OEE. 

I l^kui-L ^Lj.J !LiL .M|H-(vHM Tl;c Valley at £IU5 per Upc nW inc. 

I and „......, I^slins^^ ai f I 95 rai^h. 

I I t:»alO!»c my cheque/ Pmijil Order liiicrn^iianal Moncv Order for: (dckie as nn:c^!^r>-|^ 

I £. . \\Utk pnvrtblc m ASP Lid( 

I Of Dcbil my Accts.^ Hdrclaykiard 

(dciclt: a^ rnxc^^aT>> 



I 

f Please use BLOCK CAPITAI^ 
I NAME! Mr Vlt>/Mi^) . . . . . „ 



Htackie a^ rnxc^^aT\> 
I M n I I I ! I I M MT1 
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First of all, I hope you; all had a 
nice X\me over the Christmas 
holidays, and wefeofna to tho&e 
of you who received a lit tie 
'computing something" from 
Santa Claus and are eager to 
flejf your pfogrammmg skills in 
I he absorbing hobby of home 
cofnputing Wrlhm These pages. 
you II find lots to interest you. 
wfth features and programs for 
the complete range of Stncieir 
computefs as wall as useful 
hints &rxJ routines fof the eK' 
penenced and inexperienced 
user alike. 



A fresh face 

As you may have rwticed (if 
vou've taken a PEEK at the 
name at the end oi this column K 
Tim Hartnell has departed the 
Editof^s chair of ZX Comput<r>gr 
Tim h&s decided to concentrate 
on writing books for the trne b^ 
ing. After all. r>ow that a certain 
cornpuiing magazine hascrowr^- 
ed him The Barbara Canlend of 
the computer book fmki\ Tim 
fe^ls he he$ to do something to 
keep his image shining r 

NeverthelesSp he has noi 



depanti^d these pages for goodr 
and we wiii bring you h^s wise 
wdrdft of wisdom m future 
issuer. We will also try to main- 
tain the very high standard he 
set for ZX Comfyuting in the 
first four issues. 

Indeed, in this issue, we have 
a wealth of material fof the 
nrtach^ne oode pfogrammer, con- 
triuing Toni Saker's spleridid 
series on 'Ma^ienng machine 
code on your Spectrum' as well 
as Ian Turtle re living some of 
the traumas of writing his first 
program In machine code For 
those of you searching through 
the wHJe range of commercially 
available software, our 
reviewers have been busy sif- 
ting thfotigh the latest cassettes 
XQ help you make your choice. 
We also take a brief look at the 
huge selection of books 
avail^ible for the Spectrum user. 

And now for ttte 
good news 

Thank you to all those of you 
who write m to us at ZX Com 
put ing, As you can see from the 
wide range of correspondence 
on the fdiowing pages, we cer 
tamly have some very in- 
terest ing readers out There. So, 
keep those letters coming — it's 
good to h^at your views on the 
magajTine. the industry in 
general and your discoveries on 
your computer, 

Also. I hope you'll notice the 
Club Corrver page, (f you wouU 
l4ke some free publicity for your 
users' club th^n please wrHe 
and tell us. givmg as many 
details of times of meetings, 
places, etc, Josiing a club can 
often be the most important 
move you make to getting The 
mojii out of your computer, so 
check this page out and see Hf 
there*s a club near you^ 

As you read through the let- 
ters. i hope you'll notice that 
there is a lack o1 letters com 
ptaining about Spectrum 
deliveries. I phoned Sinclaif the 
other day arxl was told by a 
spokesperson that 'there ere 
now no delivery delays for the 
ZX Spectrum personal com- 
puters'. I was also pleased to 
hear that the backk>g of orders 
were completely cleared by the 
erKJ of October, 1 982, and that 
all new orders were being fulfill 



ed wtlhin I he customary 28 
days Good news inde<?d. 

contributions 

We are always on the kiokout 
lor good programs and articles 
for future issues of ZX Comput- 
ing, and where better to look 
than to our own readers. If, 
when reading through the mag- 
azine, you think you can write 
programs as well, or better 
than, our present contrtbutors, 
then let's hear from you. 

All con tribut tons are. of 
course. pa«d for at very com- 
petitive rates. So. if you've got 
your eye on a new ZX add-on or 
you'd just (ike to supplement 
youf pocket money, get writing^ 
(t ts vital, though, that all the 
programs you send us are totally 
original r and not bof rowed' or 
'adapted' from other magazines 
or boofcs. (When Tim was sitting 
in The Editor's chair, he even 
received 'ortgtnar contributions 
he himself had written for his 
awn books!) 

Any kind of program 
< business, domestic, educa- 
tional, or just funi will be 
welcomed, but particularly 
those which use ZX BASIC m 
clever arxi efficienT ways, or 
tho^e which emptoy certain 
routines which can be re used in 
other programs 

Program listings are vital 
atong with a clear eKplanation of 
how the program is const ructed* 
what It does and what the uset 
can expect to see once the pro 
gram is RUN la screen dump ts 
particularty valuable ^n this 
respect). When submitting 
Spectrum programs, ii is very 
important to remember to 
enclose a cassette of the pro- 
gram as we^l as the listing, as 
this will allow us lo check the 
program before publication. 

End byte 

I hope you enjoy the contents of 
this magazine- arid that it en^ 
courages you to write your own 
programs to utiitse the full 
potential of your Sinclair 
machine. But enough of rrve. I 
suggest you rww get down to 
the serious business of making 
the most of your micro with ZX 
Computing. 

Roger Munford 



a 
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No address 

Dflar ZX Computing. 
VoLi kw^diy rev^w^ our 0' 
Leve4 Maths saftMara in ihm 
Augyst/Septan^bef issiJ>e of ZX 
Compuffffg. However, since 
then severa^l people have told us 
of the difliculTy in finding our ad- 
drFftSS a^ it W35 noi given in thcr 
anide. 

Aft you did m^nttofi oth^r 
people's addre^se^. we should 
be glad if you woukJ list gur's. 
Youre faithfully, 

Avri Cow»ey IMrsK 

()o:^e Cassettes. 

T 48 Wkf nev Lane. 

SolthuH, 

West Midtends 891 3LH. 

• Sorry BbouT th^f Avfti, fh0$e 
things (to happen, f hope th^t 
we h^v^ more ih^n mjide up foe 
uur omf$Sfon in th^ r^v^EW. 




Thanks a lotl 

DMr ZX Computrig. 

I doo't know if rt's [Kissible. I>ut 

through your columns I wouki 

like 10 ttienk Mr Mike Salem of 

Hldflfbay Ltd. 8 10 Pafkway. 

Hefl«nis Parte, London NWI 

7AA. 

I was having probl«n>s 
loadng tapes on my ZX31 and 
when I tried a financial package 
from Milderbay hed the sanw drf 
fiouhy. Mike Salem checked out 
the (ppe I returned and rapoilod 
back to me and sent m@ ar>oih@f 
tape by retuir^ of pOM with tips 
on kD^ing. N^^dbss to say I 
havt h-ad no more troubfe. 

In feet, I now have a copy of 
Hiderbay's book entitled The 
MkfQcomputef Users' Book &f 
r*p# Reconihg which I h^ve 
found very comprehensive on aJI 
aspects of recording, tape 
reoofder and cassette cafe, 
kjadtfig problems, etc. etc. I 
think this lKX)k has only recently 
been puUjshed. 

I very rarely wrhte to 
megazinflft, btJt in this case I feel 
that I would Ske lo pass on the 



nmm at a Mmpany offering 

good ^rvice and a willingnass 
to help tl>e 'amateur', t pm m no 
way related or in fact have never 
met Mr Salem or anyone from 
HikJeibay. 
Voufs farthfuly. 

JG Marshdi, 
Sutton Coldfield, 
West Mkilarhds. 




Anv beginners out 
there? 

Dear ZX Computing. 
A$ a reqam irtifiate into the 
fa.scinating world of home com 
puting through the puri^ase of a 
ZXB1 . I was so intrigued to see 
a magazine devoted entirely to 
ZX compLTti^^g \ bought issue 
number 3. In many ways it was 
a revelation I had rK?t raali^ed 
|u$t how many pkig in ac- 
cessories wef$ now available 
nor thought much about some 
of the things which could be 
dorm wfih a ZX computer. It c^- 
tain^ increased my thirst tO ptO^ 
gfas$ further in tha art of pro- 
gramming^ 

Howi^ver. in Some ways 
your mag^?in? was also a disap- 
potfiitmKtnt. I cippracsat^ yOiif 
desire to maintain a high stan- 
dard for pul>lish0d programs, but 
this need not impiy thai only 
k^ng programs are worthy. Vet 
issue 3 contained very few pro 
grams suitabia (or tha standard 
IK varsk^n of the ZXSl. and 
most of thosa that were suitable 
utilised machine code. Beg hi- 
ners (i« wouki be expeftsPl. on 
finding proMomi with, or wan- 
ting to impfovQ upon, such pro^ 
grams woukJ be facad with 
great difficulty bacau$a of a lack 
of understanding of machine 
coda ThuSp I woukI appeal to 
you to put in more material aim^ 
ed at the baginrwr. Good, short 
programs in BASIC, perhaps 
with a brief explanation of the 
k^ic uAeii in thsfn. would be 
much appreciated I S^n sura 
And the space would no! be 
wasted; after aH. today's IK 
ZX81 enthusiast rs tomorrow's 
48 K all singing, all -dancing 
Spectrum ownei F 

Perhaps by way of illustra 
Ikm. I could eitplain a problem 
which occupied me for sevaral 
fxjurs recently I am stdl workirvg 
my way through the ZX81 
BASIC programming n\anual 
which comas wirth the computet 
and have raachad Chaptar 18^ 



On page 121 tea subroutine for 
drawing ^n ?^o$i straight line 
from a pi^el (A.Bl to a pijcal 
(CD), for use with a program 
which wouki generiite numerical 
values of ihe co ordinates A, B. C 
and D -. For the purpose of what 
wiH folk^w, imagine the sub- 
routine to be prefaced by a sim- 
ple set of IWPUT statements, as 
below; 

10 INPUT A 
20 INPUT B 
30 INPUT C 
40 INPUT D 
50 GOSUB 1000 
60 STOP 

EifqIuding REM statemants, tha 
subroutJno givan in tha manuai is 
26 statemenis k^ng, afod the 
logk^ is fairly dif fie uh to foJlow. I 
couM r>ot avoid feeling that 
tlwra must ba an easier way of 
programming the drawing of a 
Kne which utiHsas thia slope of 
the line, Indeed, the program 
represented by lines lOOOp 
1010. 1030 50. and 1 TOO 
(see bek^w) draws a perfectly 
good line providing the slope 
4V'X) is less than ot equal to V 
However, for sk?pes greater 
than 1, gaps appear in the line 
$inc^ Only One pixel iS plotted for 
each value of N. When X [ie 
a vertical Im^) the computatkin 
brsaks down cprnplafaty 
because the sk>pa is infinity. The 
problem of X - can easily be 
overcome by a statement such 
as: 

IF X-OTHENlJETX=,S 

Unfortunately, al of my at 
tempts to write a FOR. 
NEXT toop for a variable Q lof 
value to the sk>pe of the [inei. 
which woukj alow extra piKeis 
to be plotted at any given value 
of H. resulted in compticatkifis 
However, the sokjtion of the 
problem was really very simpie: 
if the slope of the line when 
viewed from tfw X axis i& 
greats than 1 (ie Y/X>1), then 
the Jine viewed from the Y direc^ 
lion has a sk)pe J«s$ than [ie 
X/V < 1 }. Use of this fact aiqws 
a vary $impla subroutine to ba 

wrrttan, as foHowS: 

1000LETX-C-A 
1010 LET Y-O-B 
1020 IFABS Y > =ABSX 

THEN GOTO 1070 
1030 FOR N = A TO C STEP 

SGNX 
1040 PLOT N. B + Y/X* 

(N-AI 
1050 NEXT N 
1060 GOTO 1100 
1070 FOR N-B TOO STEP 

SGN Y 
1080PLOT A + X/Y* 

{N-B),N 
1090 NEXT N 
11CX) RETURN 



The result is a subroutine whk^h 
involves onfy 1 1 Knas. and 
which is conceptually simpler 
than that in the ?X81 manual. It 
also uses less memory. SO that 
when used with the preface 
given above, a complete 
diagonal line from (0,0) to 
163,43} Of from (63,01 to 
(0.43) con siNI be drawn wrfh 
the IK version. This is not the 
case with tfia offk^iaf program. 
I am sure this idaa wil not 
shatier the world of relatively 
axpariancaci programmers, but 
beginrkars who are puzzlied by 
the subroutine in the manu^ 
may find it useful. 
Yours faithfully r 

R Smith, 

Mayols. 

Swansea, 

• / spprec^te your request for 
mo/e mfprm&ifort &fK/ programs 
for the b^fnner trj each fssi^e^ 
^]/ery effort f's msde to pfOduce 
3 hsI&tK^ between mslrf&f for 
jbcth fhe experfer}ced and tneM- 
p&rmnced. f hcfpe th&t w/wir you 
re^ through this msg^zinB, you 
wilf find ^omefhfftg to mteresf 
you. 




What do you think? 

Dear ZX Computing, 
While investigating a bug in a 
program of rniner I typed in and 
ran the foUowing program 

10iFrA = 25e 

20 LIT A - A/2 

30 PRINT.A 

40 tF A = 0.5 THEN STOP 

50 GOTO 20 

This primed a series of numbers 
down the nght hand side of the 
$crean, halving aach time. 
However, when it got to 5 it 
did not stof3 as line 40 com^ 
mands Upon cfianging the 
number 5 to 1 . rt duly stopped 
as requested. 

I also triad VAL "0 5'^ ki tha 
place of 05, but this too want 

wrong. Is h my programming in- 
eptitude. Or have I stumbled 
acf05* another bug in the ROM. 
Youjs faithfulfy, 

M Clayton. 
Knarasborough, 
North Yonkshtra. 

• f think ffte 'bug* you have 
foufHi is sirrjpfy due to ZX8 1 's ^ 
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sfight efrof in the continuoos 
dwshn you have asked k ro tfo. 
Remember that if A is not^nsct- 
ly eQii&f to 0.5 in ane 40, the 
program wf'ff nof STOP. Try 
sub^Tituting fhe fo/fowing Une fn^ 



40 fF /NT 
STOP 



(A *2^= ; THEN 



Hope this has cfeafed up your 
pfotfem. 




The bugs are biting 

Dfiar TX Computing, 
I wQuU likp la bfing to your at- 
Tentk^n ^n ^rrqr in tK0 Ottiflrwise 
axcolbnt program Bandit by 
Messrs. Cleuerle and Waring in 
your October- November issue of 
ZX Computtng. 

Thi8 concoms the Hex 
toadidr at ttie beginning of the 
program. Used a$ b$t0d. rt wil 
cause a syntax error on (he first 
Input. If Ine 1 \s chwiged from 
INPUT X to LET X- 16514, aB 
will im w0i. 

I realise Thi^ is a $maP point, 
birc one thai could aas-iy bug- 
up' a novice progfammer in- 
definitely. 
Yours farthfuWy. 



floy Barrett, 

Northtew, 

Devon. 



Hold it a minute . . 

Dear ZX Computing. 

While writing programs which 

draw pictures on the screen, ( 

Spometimes need to stop a pro- 

grem without showing a report 

code. 

The method f use is to n>ake 
sure the computer is in Slow 
mode, then LET L = USR 86 1 
To escape from this routine, you 
merely press Break. 

I hope this will be of u^ to 
other ZXQ^ u$er£. 
Yours faith fully, 

Alexander Rogef s. 

Radtott. 

Hefts. 





TWO'S company 

Dear ZX Computing, 
I am undergraduate in Computa^ 
tion at the UrMversrty of Man- 
ohe$ter Institute of Science and 
Technology (UMIST) and have 
bean an owner ot Sinclair 
Research's ZXB1 computt^r 
since March 1982, 

I bought the ZX81 in krt 
form ^nd it was supplied wrth a 
1 ZA PSU which i$ able to ddve 
the ZX Printer 

I inrtiaHy wanted the com- 
puter for hobbyist purposes, but 
recently I decided to put if to 
$ome commerolat use. I thus 
decided that a prbter would be 
of some use. 

When I went to WH Smiths' 
to have a look at one, I noliced 
that it was supplied with 
another 1 .2A PSU J queried thia 
at several branches of WH 
Smrths and ai one. the assist wit 
(whom 1 presume has had some 
training) even tried to persuade 
me thai two PS Us were required 
simuharheou^ly. 

I realise that many Sinciair 
users were provided wrih a 
0.7 A PSU with their ZXBIs and 
thus require an updated 1.2 A 
PSU to drive the printer and 
computer together, but why 
cannot Sinclair Research provide 
the updated supply with the 
computer? 

May 1 make this quite dear 
to potantial buyers of the ZX61 
system: vnhen you buy your 
ZX81, you wit in aN probebility 
get a 0.7 A PSU with your 
machine. At a later date, if you 



decide to purchase a ZX Printer, 
you will get another PSU this 
time with a current rating of 
1 .2 A. You wUI therefore have a 
superfluous PSU which you will 
have paid for. 

I recently spoke to a 
spokesperson from WH Smiths 
who made no secret of the fact 
that consumers wdukl ei^ up 
with two PS Us and one of ihem 
woukj probably be redundant. It 
was explained to me thai WH 
SmFths have to accept packages 
from Sinclair Research as is" 



and therefore have to seM them 
as such. 

Thi$ eKperrence brings me to 
two conclusk>ns: Unc3« CHve is 
severely lacking in consumer 
relations and WH Smiths shouk) 
train their staff property! 

I woukj be most interested 
to hear other Sinda^ users' 
views on these matters. 
Yours faithfully. 

Alan TurnbuBp 

Stockport, 

Cheshjfe. 
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ZX tipster 

Dear ZX Computing, 
While Rooking through D Jonas' 
articto on tips to impfOve your 
programs. I found this: 

10 POKE 16418.0 
20H»NTAT23.5r 
«■■■■■■■■■'' 
30 POKE 16384,74 

Can poyofw improve on this? 
YoufS fBFthfuly, 

J Crawlord. 
Swedes, 




ROM bug? 



Dear ZX Compulingp 
On writing a prograim for n^y 
ZX8 1 . I think I have discovar ed 
a ROM bug. ConMter the 
folowing program. 

10FOftN = 20TO30 

20 LET A - soft N 

30 PWNT A;" - - 5" 

40 IF A - 5 THEN PRINT "'THEY 

ARE EQUAL' 
50 NEXT N 

Ai you can sea. wh«n H attains 
the vakja of 25. SQH N ^hguki 
bn S and the Srcr««n should 
display ihe m^s^agfl from Sne 
40 

However, this does not hap- 
pen. I have even tried thi^ on a 
friend't^ ZXBl fn^i td be certaNi 
h wa^ not a malfunction on my 
Own m^hin^. 

The pfoWem can be solved if 
ytm write: 

40IFINT A-BTHEN PftlNT 
THEV ARE EQUAL ' 

But th#n The next dedwutiDm 
won't be accurate. Thia best 
soliitk>n ^oukJ be to use the 
following lin#s: 

20 LET AS = STR$ SQR N 
30 PRINT A$/'- -5'^ 
40 IF A $ - '5 'THENPRINT 
"TWEYARE EQUAL" 



To b# certain that the probtem l^ 
not from the FOR NEXT ir^ 
stmctkjn. iry the f 0410 win g with 
the first program. 

5LETN = 19 

10 LET N = N+1 
50 GOTO 10 

Hoping to have contributed to 
the Hwar against bugs- 
Your^ faithfuKy, 

Pauk> Ricerdo Ptath Xaviet, 
Baiinv Or August o de Castro. 
Lote 9 2"B, 
2780 OeJra$. 
Pofiugal. 




What's your 
problem? 

Daaf ZX Computing. 

( would Elk a to ask your advke 

concerning the 16K RAM Pack. 

I recently borrowed a 1 6tC RAM 

Pack IrorTi a Jnend but I have a 

lot of problems trying to load my 

proyrams. 

I have tri^ various volume 
0r>d tone setlings. but nothin-g 
s«ems to toad. When I load IK 
pfograms. I have to dteconnect 
the RAM Pack. Please help me. 
Yours farthfuiy. 

Paul GingeH. 
Kiltm^y, 

County Dublin, 
IrelarKt. 

• /n fhfs issoe, Psut^ we /iffve 
inc faded an arffcfe covert'rtg 
sotrye of fh0 problems of 
LOADmg sr^d SAVBng wf^ich / 
hope wtfl be of some h&^ to 
you. P^ffjaps you may tike fo try 
ihe itp explained in fhe teTWf 
from Osw^fd Baruch. 




HOW long? 

Dear ZX Computfng 
My interest having been arous- 
ed by your program 'Getting 
prime-d' 12 X Compuliog, 
AugS^pt 1982. pago 73L I 
decided TO try the pfogrsm 
In Slow mode^ after 47 

9993 

999e 
3997 
5993 
9999 

100134- 

loees 

10007 
10009 

10010 



hours and 1 minutes, without 
any signs o^ over heating, th0 
print^7 camfl with y^ut 
10.000th prtme, and the ZX 
carried on, as happy as ever. I 
modified the program so that 
onry primes 9990 to 1001 G 
were printed, the others were 
ondy displayed on the scfeen, 
which I turned off mo$t of the 
time. 

I was once again imp rasped 
by i^hat this little machine can 
d«. 
Yours faithfully. 

Dr. Dick Zeilstra, 
Zu den Rehwiesen 9. 
4100 Duisburg 1, 
W. Gar man V' 

104651 
10^&5^ 

10-1681 

i0lit701 

10470- 
104711 

l©Hii7iT 
104.723 
10*7^9 
lO'1^7*5 
l£*«tTS9 
1^4 T^ - 
104.773 
10^-7?9 
10^1^69 
104601 
104803 
104^27 



Simple as 1, 2, 3 

Dear ZX Computing. 

I was ^boui to join aH those who 
&rB i^pm plaining about the diffi- 
culties with LOADing. Hqwavet, 
in the wake of my 'expeftments' 
to get this operstton more 
reliabtep I am persuaded that att 
is not lost. I have discovered a 
way of ehBcking the Quaity of a 
recording, without losinig the 
program- 
Carry out the following ; 

I I After wrrting arxl debugging « 
program, save h on a cassette, 
preferably from wit bin ^ (wrth 
the SAVE a$ a program instrtJC- 
twnl, 

21 Do not type NEW, 

31 Type LOAD and the program 

name 

41 Rewind the tape to the begin^ 

ning of the recording. adKist the 

votunre to the correct level (or 

what you assume to be the cor 

rect levaT) and start the tape. 

Bl Pr#$3 NewUne and watch the 

«reen. 

61 If the recorcfing on the tape is 



good; the [program will load vhk- 

maty into the computer, arHl 

often the lo Siding will start to 

work if recorded 'from within'. 

71 If the recording is faurty, th^e 

are two posaibie things that 

could happwi: 

i during loacing. the silence 

pattern appears on the screen. 

ii - at ttte end of the loading, 

the silm^ee pattern appears on 

the screen. 

8Mf thtt Stance pan em ^how$ 

up, praM ttie Break key~ The 

program which was previoiJsty 

ir% the computer will reappear 

either immediately or after 

pressing Newine^ 

9) iVow. you can attempt a new 

SAVE 

1 0} Repeat the above steps until 

al chack up to point siJi arv 

positive. Now, you have reatty 

SAVEd your program. 

Good luck' 

YoMFS ferthfuly. 



OswakI Banjch. 
20306 Nesher 
PO Boj[ 1049, 
Israel. 



Givat Amos, 
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Every computdr nMds a 

[CHATTERBOXt] 

^K SpocK. yo u Win /hJ3 time .^^ SAVE e££s 
for I ^^i^^. ONLY 

ZX81 
SPECTRUM 

r4ASCOM VIC. PET 
sac APf'LErTHSSO 

leM.CI^V. ETC- 

Al tasi! Genuine phonetic synthesis aE a sensible 
pr^ce Qjves your computer an unhrmt&d vocabulary 
(noihing more to buyl) Self coniamed speaker/ 
anriplFfief. Smdarr con nee lor etc. PLUS Expansion 
scx^ket tor BiG EARS AND Monitor socket tor Mussc 
Board Full instructions, techncaJ notes and 
programme examples supplied with this ou 1st an ding 
educational unit f%nn 

OR COMPLETE DJ.Y KIT tdy 

DEALER ENQUIRIES WELCOME 



Ai iHfi on aSC TV '^Compulvr Programmt" 

*BIG EARS * V°'>»^' 

SPEECH 

INPUT 
FOR ANY 
COMPUTER 



^tc« «cs»*«t«« 



BUILT TESTCQ « QIJ ARAHT^EO ONLY 3^4 «7 

PLEASE STATE COMPUTER UK f 01 SPECTRUM, ATQU NASC0M2. 

V^: 20. Micrtm, .^M^l , PET, TF^M, MZ90K, APPLE II, 690 M4CnO 



NEW FAST MACHINE CODE FOR Zx SPECTRUM 



VAO 



ZX81 /SPECTRUM 

MUSIC SYNTHESISER (STEREO* 
^ISLIhtE CONTROL PORT 



Piiy 3'p*rt muj*c. «ufK3 al1»cti. 

^rurTit«ic F^il control 01 iOlCir, dK«y 

■iH] iTvqLHricy inpyl/Ou^pMl if^H p^onnd* 

COntFiVl And rrwnilDr faplity fo^ HQfTi« S«Cvnr||r, RobOl ComrQl, 

Mo4«1 RaihMiy sic «4c Wo'M wiiti ry MitPiouk i W RAM. 

Fyii msirjaioni^tafriKirt iitiudid 

AHAZING VAtUf AT ONLV £19,50 I KIT} 

C25 50(aUILTl 



THE COMPOSER 

Music Programme for above synihesiser 

Enier and play 3 part harmony 

I n c i u d es d e monst ral ion tunes Recommended £7-40 



COLOUR MODULATOR KIT CIS 

RGB in. PAUUHF out (not tor ZX) BUILT £20 



SPECIAL OFFER 

SPEECH OUTPUT CHIP SX-01 

Phoneme Speech Processor 



I.e. CIS 



DATA £0.60 



Piffjsfl add VAT at i5% io all p^^^i*^ 

B^rcl^V *cce$^ or<l#r4 *cc?pS*tl bv 1 1^ -t;! h d -^^^ 



WILLIAIVI 
STUART 

SYBTEK/1S L:xj 



■ESMsCMlS^SC) England 
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OutsUmdlng Fdturei 

• Supcf iifOTig nyion and steel conjtniction, built tCJ laa. 

• Acottlof BdiriKCtonspkAZkargcfirebuttor^ 

• ArcAde proven mou^d&d teaf swjichci ensure ^ixrediW? retiabilstjf. 

• CofTiplete with wtf coniain^ boxed mierface which umpl^r plugs 
intQ th^ Specinjn exparoioni pori {<mnxh or wfrihout prtnt^J, 

• Eaai^y pf ogrammed m BASIC or M-C 

These arc^ games, designed exdusivdy for the Joyiitick b^ teading 

software houses, are now ivaiJable for Spectrum 

Time Game M/C 48lt £6^5 

MeuroKii MC ItM, £495 

Spooky Man HC i«K M95 

Cosmos MC ItK £4.9S 

Waich thn space for new software' 

HEmp^^ron 

■^ MICRO ■ ELECTRONICS 
1 80a Bedford Road. Kempston, Bedford MK42 8BL 



f I wfifi lo order 

I 



QwnMjr 


lLe(T\ 


Pnce 
















Pen & Rkking 
Tofal{VAT«KliAv«i 


(1.00 







Chei^ues/'P«ial orderi should be mide payable to 
Ktmpsion (Micro) Ele<trOfi^ci 

Name 



Address. 



Posi lo Kemps I pfi (Micro) Electronics. Oepl ZXC2 
^ leOi 8edlord Rcid. Kempsion, Bedlord MK42 iBL J 
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Numerology 

Gary Nugent, from 
Dublin, presents a 
program which will tell 
you a little bit more 
about your friends. All 
you have to do is type 
their names in, the ZX81 
does the rest. 



No<iierologv '^ ^ program wrs^ 
te^fOf aZXBI wUh 16K RAM 
Pack which will reveal aspects 
of a person's character from 
their narne^ 

Simply type out youf narne 
(or anyone sts^'s). separalirig 
each fiarw - Christian n^nm 
and surnarne - by a space. 
follQVved by Newlin<j, 
Hyphenated names and inhiels 



-:o calered for. The com- 
^.A^: wfH then calculate the Full 
Naine Number by allotting each 
bttef of the alphabet with a 
nun>bOf . Based on the FuB Name 
Number, you will see a di^pl^y 
of a charactef outline iot that 
person. 

Try typing yoiir friends' 
names m — the results may 
surprise youf 







1 

^j 
-J 

IT 

IE 

2D 

40 

5© 

&e 

/OUR 
7© 

as 

128) 
^S 

lie 

120 
13S 
123 
ISS 

126 



REM ** 

PEM ** 

R£M ** 

REM • ■ 



NUMEROLOGV 
G . rJUGENT 






Aft^ 



CL5 

DIM N(2&) 

FOR I si TO 26 

LET N(l:t=PeEK ^ie.£SS + I) 

NEXT I 

PRINT HT 9^3; "PLEASE ENTER 

NAME : ■■ 

INRUT N$ 

LET M*="" 

FOR I-i TO LEN N* 

L£T Ht=MJ+CrtR« iCODE NS(I)+ 

ne:j<t I 

LET X=INT i <32-LEN N*) /2) 

FOR I=i TO 11 

PRINT hT 13^ X.N* 

FOR Jsl TO & 

NEXT J 

PRINT ST 13.X;M* 

FOR J si TO 4 

NEXT ^! 



13© NEXT I 

14e LET NMM=© 

ISO FOR I=i TO LErJ U% 

160 IF Nt^Il-"-' OP ^4*^1;="," O 

H1^*l:i=" *' THEN GOTO leCJ 
170 LET NUM=NUMf'N (CODE NSl2)-37 



ISO NEXT I 

19© LET C» = £-TPt NUM 

200 LET NUM=ei 

310 FDR I = i TO j„EN C* 

2SD LET NUH=Ntj<M+Uii=IL C«{13 

a30 NEXT I 

34.0 IF NUM>9 THEN GOTO 19© 

345 CLS 

2SO GOSUB NUM*1000 

26© FOR I-i TO 500 

£70 NEXT I 

260 CLe 

29© PRINT »ftT 10.7: "ANOTHER PER 5 
ON '?'^ 

300 LET ftf-INKEVf 

310 IF fi»- "V" THEN Rt,tN 

320 IF R»<?"N"' THEN GOTO 300 

33© 6TOP 

1000 PRINT TfiB 7; "Pna^K ^fcij^dieftOTM 

■ ^ 

1010 PRINT RT 3,0; "■ OU Hh JC RN 

ftLMOST BLIND E »; - *" 

10£0 PRINT "HUBERftNCe^ fi SELF -EX 
r ITEMEf-JT , ■ 

iO30 PRINT "AN EFFERIJESCENCE, RN 

r^ U D" R ''^ IT V ■ ' * 

lCk40 PRINT "PLEASE CRLM DOUN fl B 



•VOU CftN 6USrPRS6 RLL 
"ER5V CNi^PM. ON THE U 
"RRE POSITIVE.. HUHORO 
"POSSESSOR Or ENDURIN 



1060 PRINT 
OTHERS IN" 
1O60 PRINT 
-CLE VOU" 
IO70 CRINT 

iOSO PRINT 
:- ENER&V. " 
IG^O PRINT "ON THE OTHER HfiND RT 

VOUR WORST" 
1H30 PRINT "YOU CRN BE 6ELF-ftBSO 
^-BED TO THE" 
1110 PRINT "POINT OF BEING POMPQ 

:i20 PRINT 

1130 PRINT "HSm^ai YOU UORK UELL 

I-HTH VOUP" 
1140 PRINT "HmNC'S. you RLSO C^O W 
^LL IN ' 
11S0 PRINT "SCIENCES, PHIUQ50PMY 

ECONOMICS" 
1160 PRINT "RNO LRU RND YOU UOUL 

■% M f-l ^-i iF" pa ^ I /" 

1170 PRINT EXCELLENT TERCMER - " 

1160 FOR I=i TO 750 

1190 NEXT 1 

120O CLS 

1210 



PRINT TfiB 




^^^■*-:':^f^^5.Tfi& T., ■ FRftNK COUSINS" 

:I?f ". "PPflNCE CM^fttTLES" 
1230 RETURN 

S00© PRINT Tfie 7; '"J 



VOU RRE CMR 
BUT YOU RL 



2010 PRINT RT 3.0; 'B 

»MlNGi, SUBTLE RND" 

2020 PRINT "HUMOROUS 

50 HPUe R" 

2030 PRINT "CRPhlCITY FOR CPERTIN 

3 EXCEPT-" 

3040 PRII-JT "lONRL DISCORD* VDUR 

MRJOR FRIL- ' 

5050 PRINT "ING IS RN iNReiLlTY 

TO PUT PLRNS" 

=:O60 PRINT "INTO RCTION. SECOND 

THOUGHTS , " ^ ^ 

2070 PRINT "INDECISION , fi LRCK O r^ 
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ZX81 CAME 



'CONSPI*^e TO RDB VlTfi 

V OU hRE 



aOeO PRINT 

LIT",' PND'^ 

S O 9 O PR INT " C ONF l OfttiCE . 

THE COMPROM-" -^^„, . 

21©© PRINT "ISER WITH f=( D<=iNc^EROU 

£11© PfvINT 'TO RETIRE INTi_r FmNTR 



eUT IF ■ 



DISCIPLI^JE PUT 5 H3RD 



512© t^RINT 

EDGES ON" _„, 

S1.30 PRINT "CLOUDS VOU ChN CI^PU 
rv PRODIG-"' 
SIS'! PPINT ''IOU5 RBIl_ITie^-. 

i;ld.e PRINT 

a 15© PRINT ■ ■W«a5» YOU hRE ftRTJS 

T5. «TMLETE5"' 

2160 PRINT "PERFORMERS OF PLi- KI 

HDS' AND GOOD" 

ai7© PRINT "SRLESMEN^- 

2 ISO FOR I-l TO 759 

2130 NEXT I 

^£O0 CLS 

£21© PRINT TRB 



aiS0 PRINT RT 3,7,'r.i*^s^ rtV'H ^ ;TR 
B 7; ■■PReUO PICASSO". Tm^ "Pi-^JUQ 
CROSBY" ITRE. 7; *' UEfiN -PRUL ShkTRE" 
,TRB 7; ■BENJfthflN BRITTEN ., ThB 7.; 

'GENGHI& KHRW;TRe 7; "DR. CRIPPE 
N'-,TAB 7,; "LEN HURRhY'^TAB 7;"HRR 

ji^C UlLSON" 
a 230 RETURN 
30aO PRINT TR© 7j 



jiOlO PRINT RT 3.,^;*m THIS IS THE 

U'O RL DL Y WUMSE R . ' ' 
3(320 PRINT THREES hRE POyERFUL^ 

OUICK RND** 
3O30 PRINT ■■PROUD. JO^'IviL f+NJT* EX 
-'J=FNSIVE RND^^ 

304Q PRINT =fil^ERT,. DN THE SIDE O 
=^ LRU RND" 
3050 PRINT "ORDER, PCCUSTOMED TO 

THE Ey:5R-" 
306© PRINT "CI5E OF AUTHOR rTv . C 
PPRBLE' 

3070 PRINT "PEOPLE FOR WHOM THlN 
3S GO UELL . " 

30Q0 PRINT "BUT THEY MP*v'E u ; MER 
-aiLTNGS, RS" , ^_ ..,^„ 

3D9G» PRINT '*WMlC-*i OF US C'U NOT*? 
THPEES CRN" 
510© PRINT "BE INSUFFERR&LE - IN 

3110 PRINT "HERUYHftNDED RNE- SURE 

OFICIRL . ■' 

31£Q F*RINT 

3130 PRINT msEssaa vou will do U 

p-i I Tfr' THE" 

3140 PRINT "RRHY^ THE GOUFPNMENT 

OP R HULTI-^^ 
31&0 PRINT NftTlCsNRL INDUSTwY . " 
3160 FOR 1=1 TO 550 
3 1-'© r4EXT I 
3 IS© CLS ^ 

320O PRINT RT 3.7; "T* E. -^ .^■^■iZtk^n 
CE".TR& 7;^'BRRBRRP CRSTLE ThS 7 
. ■RRISTDTLE' . TRE 7 ; GOUOH '.rsITLfi 
M^';TRB 7; '"RONRLD RERGftN'.TRB 7;" 
^tXCMREL FOOT" 
32 iO I^ETURN 
4.00O PRINT TRB 7, " 

^010 PRINT RT 3,0j '■■ FROM A UORL 

-LY STRNDPuINT . '■ 

*0a0 PRJNT 'FOURS RRE PROBRBLY T 

-IE LEhST' 

4030 PRINT ■ABLE TO SUCCEED^ - SO 

;?RV RBOUT^' 

404O PRINT "TMRT, ON THE OTHER M 

,-^ND y'OU^' 

4050 PRINT "DON""T SEEM TO CRRE 

MUCH . VOU" 

4060 PRINT 'RRE SENSTTIUE. ir^ERL 



■ORIGINAL RND WARM, R 
TO ft FAUi^T, ALUAYS S 



t5TIC . " 

4-i&70 PRINT 

= PCEPTIUE'* 

40S0 PRINT 

^EUsii^ COTM'^ 

40SO PRINT 'SIDES OF EvEPY QUEST 

"ON, vOU RRE" 

4i0O PRINT "LOYAL AND NICE.. BUT 

«L5Q OFTEN" 

4110 PRINT CONTRARY AND TOUCHY. 



ruUR APTITUDE 



4 130 PRINT 

is for the' 
4140 print "arts and, strangely 
^nougm, for 
4-150 print politics," 

4 160 FOR 1=1 TO 550 

4 170 NEXT I 

4190 PRINT TRB 

a- 

420O PRINT AT 3.7, "QRSON UELLES" 
TAP 7; -NORMAN flAlLER";TAB 7^ ■'SP 
IKE l-fiLLl<5AN ' ;TRB 7;"NAPOLEAN BQ 
impHRTE"*;TAB 7.: ■'STANLEY KU^-RICK^' 
TAB 7, "JIM CALLAGHAN ". TAB 7.; ■*PR 
ESIDENT FORD"; TAB 7;"5COTY" 

4.ai0 RETURN 

5000 PRINT TAB . 

S01L? PRINT RT 3.0; "» THE NUMBER 

TiF INTELLECT J UIT"' 

50S0 PRINT ■'AND WORDS.. SUPREHELY 

ADAPTABLE^' 
5«30 PRINT "©UICK AND CYNICAL.. P 
TUE TAKES" 

5040 PRINT ■■THE iJORLD AS ITS OYS 
*EP , ALMOST" 

5050 OR INT ■E'.'ERYONE LIKES m FlU 
^., NOT A" 
^0e<» PRINT 

;^ LiJC!';\ ■■ 
5070 PRINT 
^-MES «ND'^ 
^06C PRINT 
■-^ILE,. UN-" 
=50-90 PRINT 
^ . HIGHLY" 
5100 PRINT 
: ilTK TE^^PEft" 
5lio PRINT "AND YOUR CRAU ING FOR 

EXCITEHENT*- 
5120 PRINT "AND CHANGE CAN LEAD 
~0 PRC-hNOIA" 

513© E>RINT AND EXHAUSTION." 
514© PRINT _____^ 

51S0 PRINT " ■WlBlrJBl THE BEST OP & 
^IhT^ THE-- 
5160 PRINT BEST OF CROCKS.. GOOD 

SPIES , " 
5170 PRINT "SALESMEN., GAMBLERS A 
'■AC- MPITERS.'^ 
5180 FOR 1=1 TO 550 

5 190 iiExr 1 
*20O CLS 

52 10 PRINT TAB 



'■POWERFUL NUMEER.. ©UT 

"ONE.. THE MUHBE^ OF G 

'GRHBLINC- . MENTALLY A 

" SENT IM ANT AL^ WOLATlU 

STRUNG. YOU MhUE A Q 



5220 PRINT AT 3 , 7.; BOBBY Flt-MERT'* 
TAB 7; "UINCENT UAN GOGM'.lTAB 7; 
"ROBIN DAY ".TAB 7; ■"JILL I AM SHAKE 
SPEARe",TAB 7, "JANES BOND". TAB 7 
."ELTON JOHN^', TAB 7. "FIDEL CA5TR 
Q'.TAEi 7; 'CHE GUEOARA"..TAE 7* "ST 
. PAUL OF TARSUS'^ 
^2 SO RETURN 
6000 PRINT TAB 7; 



NO. '6 PERSON 



OIC POlrgT hT :3.0; 



PR Hit" 



Rl 



^TKGLH -MINDED. IN-" 

60S0 PRINT DUSTRIOUS. NA&NETlC^ 

THE BORN" 
6030 PRINT "LEADER.. SIXES RTTRRC 
"^ UARH" 

6045? PRINT DEUOTION, SIXES APE 
PRAGMATIC . " ""*- 

^050 PRINT "flND TIRELESSLY RESPf^ 
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jiSlBLE. TMEf ' 

•5060 PRINT GET THINGS DONE. BUT 

■5C7© CPINT -OF LIFE I£ OFT EM BLI 
'JKEPED. THEV 

^Fl^^.x^^J^"^^ "^^"^ SE RUTHLESS. RND 

^?SS-^*^^'''''^ "SMOOTML-V PUSHING OPP 
^STTlCift FROM" 



6,iee PPINT 
5 no PRINT 
ei20 PRINT 

6i^0 PRIMT 
ICUUftPL** 



THEIPt PRTM." 
M^M-iS» THEY DC UELL 
RNYTMING. LRU If. PRR 
GOO£.. SO fii^E HOST FX 



'Jid.S PRXtrr 

5:lds Cf- 

^ISO C-RINX 'BUSINESS." 

*.1S0 !*Oft 1 = 1 TO 55C 

5170 NCVT I 

= ISO TLS 

6190 PR 11^ TRB 7; '*K^£l-4: 



i:w 



e£O0 PRINT AT 3 .7 ■HMRC-Hf^ET THRT 
CHER'.TPB 7, EDUflPO HEmTM",.TRS T" 
.. "INDIRR GH=3NC'I ,TmE- T, DhNNV LP 
RUE- , TRB 7< "BRJC-GITE enPDOT ' . TFt 
5 7, JIM Z'LRTER" ,,Th& T^ 'P!_eeRT F 
J.NNEV \ TRE. 7; -'MRO T5E TUNG" 
*.-210 PE7URN 
70©i0 PRINT TRB 7 



SEL'ENS CAN 
■pRr , THE 



LOOKING J^NU ftTTRPCTI 

'ftRE OFTEN SHV PND &£ 

"HIEITED* STILL. YOU 

"THINGS DDNE , RPE ^-'EP 

■RND DON'""'T MESS PROU 



7010 PRINT AT 3^iJ. 1 
Se fiCTlUE «f4D TP.EV" 
7O20 PRINT "CPN BE SOLI' 

CRfJ 5E'- 
703O PRINT "RRTISTIC PND ^mEY CR 
>i BE INmRT-" 

7O40 PRINT -'ICULRTE. THEV PRE US 
.♦ALL ' i?-O0D" 
705© PRINT 
iE, BUT THEv" 
7©BO PRINT 
w'URLLV IN-" 

7070 PRINT 
tE'JENS GET*" 
70S0 PRINT 
r- RELIflSLE " 
7090 PRINT 

■'a 00 PRINT 
71 i© PRINT 
OY R LIFE'* 
7120 PRINT 
CO TO 5ER. '■ 
7130 PRINT 

714-0 PfilHT 

TURN OUT TO" 
7 ISO PRINT BE 
T OP fi*" ^ 

71o0 PRINT "PR INTER ^ fl hTl'ST IC OR 

R C L E R G^f ' — ' ' 
7170 PRINT MftN, IF VDU GO INTO 
5U5INESS ■ 

TieO PRINT ■■YOL* WILL PRDBRBL\' EN 
r UP BOSS, ' 
7 190 FOR I=:l TO e^O 

"200 ne<:t I 

-510 CL5 

7220 PRINT TRE 7 



VOU yOULD ENU 
M^iePORD UXTH TfifiUEL. 
■YOU"'*LL DO UELL THER 
■OTHER HRND VCU COULO 
p MUSXClftN. fi poe 



7230 PRINT RT 3 , 7 . HEHPv KIBSING 
ER"..Th& 7i"GERHPlNt GREER ;TRB 7 
, "RBRRHRM L INC OLr^ " . TRB T. ■NICK J 
RGGER'*;TRE 7,. ■ GZORGE BERN^^PD SHR 
M'^ThB r, ^jRlCOlH ^*UG&ERID&e'*,.TR 
= 7; "TONY BENN" 
724© RETURN 
SO0O PRINT TRB 7^ 



-aO10 PRINT RT 2.©;' 
XNCPEriBLE, INEX-' 
^S^2=£?^f*^'^ "ORRBLE POUER. EIGHT 

SO 30 PRINT SLOULY 
'■ . AND' 



ft NUMBER OF 



MOk.>E IHPLRCR 



S0A0 PRINT "ST PRE 5 ir^TO THE BLRC 

^. FST RBV=v5" 

305O PRINT "OF THEIi RLL . THE^f RP 

^ QMBITI0U5." _ ^ 

,=.01=^0 PRINT "INTIMIDATING.. INTENS 

*. f.ELF-" 

5070 PRINT "RIGHTOUS UITH R PASS 

TON FOR" 

^DSO PRINT "JUSTICE. THEV TEND T 

.-. r-PERT*' 

B^i'SO PRINT "SUCCESS f*Ht FJ^flLURE^ 
■^^ne OFTEN" _ 

©10^ PRINT "RLONE RND HI5UNDER5T 
r?OZ>. TO" 

5110 PRINT "SOHE EYE5 EIGHT IS T 
^^ ' ER"^."""'* 

^120 PRINT "RTTRRCTIUE riUMBER BU 
T RPPRRENTLY" 

6130 PRINT "THERE RtkE. GRERT COMP 
ENSRTIONS* " 

- ld.O JS-RINT 

5150 PRINT *'MEl!!l;^ai THEY *=*PE THE 

5CHOLRRS" 

SI 60 PPINT "HISTOPIRNS Rf40 i^'HlLO 

TrtPHERS . * 

oi70 PRINT "THOUGH THEV PL50 DO 

'.tELU IN" 

SISD PRINT "CORLHINES ftri^ uN FRR 

f'H'S . THEY '* 

SI 90 PRINT "SO RRE HflPF^Y IN PUBL 

I5HING, RE-' 

5.200 PRINT "(.'lEU'ING- RND INSPECT I 

i^Iio FDR I-l TO 7EO 

?2S0 NEXT I 

= ^--iQ CLS 

824-0 PRINT TRB 7, 'S'imGi-i^tZi^^^S^ 

o250 PRINT RT 3-7; "UINSTO^J CHURC 
HILL"jTRB 7>"ERiC HORECRHBE"; TRB 

7,"PICHRRD BURTON";TPB ""O, ©. 

PPIE5TLEV"^TRB 7; "wtOE eUGNER";T 
RE 7, LEONIO BftEZHNEU";Tfi& 7,. "ID 
I SHIN" 
= ,=^60 RETURN 

9000 PRINT TRB 7, "^JI^'™-'*ia"fc1Hr^ia" 

'3010 PRINT RT 3,0.; '■ DYNi=tHIQ, &T 

RDNG,. HmGNETIG^ YOU" 

9<>20 PRINT "STRIOE THROUGH LIFE 

RND OTHTERS" 

9030 PRINT "5TRND ASTDE. VOU RRE 

' RRGER THRN" 
90 A6? PRINT "LIFE J LUCKY ^ CfiPRBLe 
. EFFECT IME" 

5050 PRINT "mND hLWRYS IN THE TH 
TCK OF IT." 

9O60 PRINT "VDU RRE IMPULSIVE RN 
"■■ QUICK-" 

9O70 PRINT 'TEMPEREC TOO. STILL 
THRT CHRP-" 

9060 PRINT "I&fiM CHRRNS RUMOST E 
'w'ERYONE. YOU" 
90^0 PRINT "CRN HR*^E BLRCK riDODS 

BUT UHEN" 
9100 PRINT 'YOU hRE feeling CONF 
TDENT iUHICH • 
^5110 PRINT "IS HOST OF THE TIHEi 

NOTHXN& CRN" 
9120 PRINT "STRND IN YOUR URY . " 

13© PRINT 

^•14.0 PRINT -MnMfl^ YOU MRKE FINE 

SOLt- lER^ . " 
9150 PRZNT ' ATHLETES AND POLITIC 
ZPtN*< '* 

5160 'for I=i TO 600 
3170 NEXT I 
9ie0 CLS 
9190 PRINT TRB 7; 



HTER^ NO, 9"5 



^2O0 PRINT RT 3.7;"v«RCK KE^JNEDY" 

..TRB 7, "ELUie Pr5E5LEY",TRB 7.; "EZ 

PR POUND";TflB 7; "TON JONES^'iTAB 
7^ "RUDOLPH URLENTlNO'*.;TRB 7 . "RRL 

PH NPDER";TRE 7^ 'UOHN EETXEHRN"; 

TRB 7, "JRCKIE ONRSSI5" ,. TR& 7.; "TH' 
t? OUEEN ' 
9210 RETURN 
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ZX81 CAME 



Space adventure 

Fourteen year old David Lambert delves into outer 
space with a great program for the 16K ZX81. Ail you 
have to do is reach Earth before the aliens get you . . . 




^ 



Space Adventufe is a game for 
ihe ZX81 With 16K RAM Pack. 
YoiJ ^re travelling in a space $hip 
journeying back to mothei 
Earth. The trouble is thai There 
are a n u m ber o J nasty aliens who 
are out 10 get youf 

You first choose how long 
you wish the game to la$t, then 
your fuel and estimated tirme of 
arrival are calculated in lines 3 
and 4. When an alien ap- 
proaches, you will gel a warning 
on screen and rl is then up to you 
10 choose your course of action. 
You can either increase your 
speed, take evasive action, 
enter hyper^pace or, as a fast 



resort, scuttle your ship. 
However, ff you take evasive ac 
tion, you will use up more fuel 
than if you increased your 
speed. You onty have a limited 
amount of fuel so care must be 
taken in your choice. If you have 
not enough fuel to f inrsh the run 
to Earih, you will get a rnesssige 
on the screen warnirkg you of 
this and you will have 10 leap in- 
to hyperspace to gel your 
estimated time of anival down. 
Your star ship also has the 
capability to fire missiles at any 
annoying aliens, but be wamedp 
if you score a direct Nt the aliens 
will not always be bbwn up — 



they might have their protective 
shie-lds up to deflect your 
missJie^ If they do have their 
shields up, it is very like)y they 
will fire at you so be prepared for 
quick avfisive action. 

Airs well, . , 

There are several ways for the 
game to end^ your ship could be 
blown up; you could scuttle youf 
own ship;: you COu^d run Out of 
fuel; your engines couEd 
overheat: or the ejcplosive 
missiles you are carrying could 
accidentally be trrggefed Of 
course, if you manage to reach 
Earth after your journey you wi5' 



be rewarded with a 'Well done' 
message which is generated in 
lines 2070 to 2130 You will 
also be told how many aliens 
you mariaged to do away witti 
on your trip home. 

Here is a table of the variables 
used in the program to he(p you 
follow how Davkj has put the 
listing together. 



F - 


Fuel. 


E - 


Estimated time of ar 




rival. 


K - 


Kills. 


T ■ 


Temoeraturfli. ' 


TRAV 


C5,ime length. 
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I 



I 



l^ in 

u wi^f 

wrth 
ables 

PVtHJ 

1 the 



rfaf- 



-^ PRXNT *^HOU UONG TO TPcRUEU 

3 INPUT T?;fFtU 

3 LET F=T«fiUtlQ 

4 LET e=TRfii'J*S 

5 LET Ka© 

6 LET T=3© 
-7 CLS 

10 PRINT "YOU RRE 
GF STRR 



THE COHf^NDER 



20 PRINT "'SHIP <R1 DICULT .- . I 
T li ON ITS UfTr- TO PLftNET TflERM 

THIS PLANET AS CflQT 

5!-:iPiN& e>;pLOSiuE5j 

COULD GO OFF AT RJ^Ti' 



. UE KNOU 
H, YOU ARE 
■ . TMEY 
hllNUTE" 
3© PRINT ■' 
ITM LDNCTEMS 
e NOT ueRV 

UP uiTM ir 

FIRST TMEY 
iDU. VOU UILL 
BEFORE THIS 

Oi PRINT 
£ EUASIUE 
CTS OF FUEL 

THIS BACK 
SPACE DRIUE 

YOUR ETA * " 
Ae PRIffT 



YOU COULD HEET UP U 
ON THE UAY . THIilY RR 
NICE ALIENS TG MEET 
THEY GET THE CHANCE 
WILL OPEN FIRE ON Y 
HR\^E RRXRE UORNING 
HAPPENS . *' 
'BEUARE* WHEN v'OU TAK 
ACTION VOU USE UP.L 
THE ONLY UAY TO GET 



IS TO GO 
THIS UILi 



INTO 



HYPER 
0^. TO 



50 IF INKEYS = "'" THEN GOTD S© 

50 CLS 

76 PRINT ". * 



8P PRINT 

ilO PRINT 
12© PRINT 



m 



RT IS..©.; 



C<3HR*JTCR R 

PRESS T IF T 



122 PRINT 
EAD OUT " 

EMP IS SO OR OUCft** 

13« PRINT AT 17.. O.; '"FUEL ETA K 
ILLS TEMP"' 
140 PRINT AT !€...©,: F, fiT 10,6,;£.;i. 

T 16 ^ 1 1 ; TV : RT it; , IB.; T 

14«S t^ET F=F-A 
147 LET £s^t-4 

150 LET RViD^lrJT tRND*^6t 

15 1 IF E >F THfiN PR IiJT FiT 16.0: " 
[SgD ENOUGH fili^ TO REACH ETA;-' 

ISa LET EX -INT <RNO-«ae> 

153 IF EX^S THtM GOTO esi 

I5a IP T>s70 THEN COSUS 3300 

155 IF FC30 THBN GOTl ISOS 

156 IF Eta© THEN GDTD ^^'0£* 
1&0 TF RNL^ = *l THEN GOTO ISO 
170 GOTO 130 

160 FOR R=l TO ID 
19© PR1^4T AT SO , O 
CPNNER AAN&E" 



ALIEJ4 IfJ t 



tANNEP PANG 



rjttti3«M5iiai£^ 



SIO 
315 

22 1 

223 

225 

Q 

S2& 



NEXT R 

CL5 

FOR A-1 

CLS 

pRirrr 
print' " 

PRINT 
PRINT " 



TO 6 



PRINT 
O 
23© P RINT 

2-1 PRINT 

mmamt .^ 

250 PRINT 
2SO PRINT 
a70 NEXT A 

aao PRI^^T 

290 PRINT 
30O PRINT 

NS RRE** 
310 PRINT 

I0^4, " 
320 PRINT 
330 PRINT 
34© PRINT 



AT 

ft! 

If 
AT 

At 



11..©^ 
is, ©.; 

14^©, 






RLIE 
<1» TRUE 



igaa ALERT '" 
Trr^VOUR OF'TIQ 



e>>ASIU£ AC*^" 



t2> INCREASE 
Oi SCUTTLE'* 
C4) K^r'PER SPACE t>RXUE 



3SO IF 1NKEY# = *'1'* THEN GOTO 

35© IF INKeV$="*3*" THEN GOTO 

370 IF INKE'.'*="2" THWl'i GOTO 

371 IF IffKEY«="4" THE,*J GOTO 



500 



NEU SPEED' 



37S GOTO 35S 
360 CLS 

3«1 PRINT "INPUT 

3«0 INPUT SP 

400 LET RET 2 INT tRNO#3> 

41© IF RET=£f THEN CLS 

430 IF RET =2 THEN P^lNf 

CLOSE ING" 
43© IF RET =2 THEN GOTO 
4 4© LET RET = INT IRNDtSji 
450 IF RET -5 THEN CLS 
460 IF RET=S THE1>4 PRINT 

EACTER MAE BLOUN UP" 
465 IF RET^e THE?* GGTO ^i5^ 
4.70 CLS 
4S0 GOTO 7© 
50© CLS 

^YOU 



■'ALIEN 
3SQ 

"YOUR r. 



505 PRINT 
UE ACTION" 

S10 PRINT *^YOU 

520 PRINT " Cl^ 

530 PRI^r^ ' i2> 

540 PRINT " t3J 



ARE TAKING EVAS I 

OPTIONS ARE.." 
FIRE hflSSILE*' 
INCREASE SPEED-" I 
FIRE LAZERS-' I 
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1» 



650 
SG0 
S?0 
590 

Geo 

L PL 
&20 

RRE 
&30 

THRT 

&ad 

&&0 
651 

PL05 
653 

eeo 

663 

ses 

566 
670 
660 
B65 
666 
690 
692 

7©0 

710 

7a0 

■73© 



IK 1NKEV*«"1" THEN GOTO 7QQ 

IF INKEYt*"a" THEN GOTO 6 OS 

IF INKEV$-"3" THEN GOTO SO^ 

GOTO 55© 

C1_S 

PRINT "VOU RRE GOING TO K lU 
L THE" 

PFVINT "MEMBERS OF YOUR CREU 

YOU *' 
•PRINT "SURE YOU WRNT TO DO 

INPUT £$ 

IF INKEV«is'*N" THEN GOTO 7© 
Cl_5 

IF EX -5 THEN PRIhrT "YOUR EX 
IUE5 UENT OFF ,.,.,,..*" 
PAUSE 100 
C1_S 

FOR R=l TO 6 
OL s 

PRINT RT 10 . 1& 
PRINT " < i I O > J > " 

PRINT " t mE-" 

PRINT " IpPQI" 

PRINT " M < £i ) J i "' 

NEXT fi 

PRINT "VOU RRE DEfID 



STOP 

CCS 

PRINT 

PRINT 

PRINT 



AT 

RT 



17.©; " 
IS ,. Qfi " 

1& . ; " 



jd 



V'^ 



II 




740 PRINT RT SD,0.;" 

75© FOR R^l TO 21 

760 SCROLL 

770 NEXT R 

777 LET F=F-5 

780 LET RND-INT XRNO*!©;^ 

790 GOTO 51© 

600 GOTO 360 

Q10 IF RND-5 THEN PRINT "RUXCN 
HRO SHIELD UP" 

eil IF RNDaS THEN SCROLL 

BS3 IF RND*S THEN PRINT "ME NOIJ 

FIRES RT YOU. " 

630 IF RND=S THEN GOTO 1O0O 

B31 CLS 

633 FOR C=l TO B 
833 PRINT RT 6,15.; 

634 PRINT fiiT ^^ 15: , 

635 PRINT nrr i©.. is, 

836 CLS 

637 NEXT C 

Sd© PRINT 

e<*S PftX*4T 

65© PRINT "RLIEN NOU GONE . " 

660 PRINT "YOU CRN KNOU CONTINU 

362 PRINT "BUT REHEHBER THRT YO 
U HflUE USED" 

363 PRINT 'RLOT OF FUEL. VOUR T 
EHP MRS GONE UP R6WELL . " 

664 LET F^F-10 

©66 LET KfcK+1 

866 LET T=T+S 

©67 IF INKeYf="" THEN GOTO 667 

870 GOTO 6© 

90© CLS 

Ql© FOR U=© TO 30 

930 PRINT RT 10,U;'W' 

93© PRINT AT 11, *J;""" 

94© NEXT U 

950 GOTO 7&© 

lOe© FOR Rsl TO 1©0 

1©10 NEXT R 

loao CLS 

1030 PRINT RT 17.0;'* 

10 + PRINT RT IS . 0; " 

tOS© PRIfr/T RT I'd*.©,;** 



JW^u 



1C9Q NEXT R 

1091 LET F=F-S 

11©0 GOTO 65© 

15©0 CLS 

ISl© PRINT "VOU HF'fUE T/UN RIGHT 

UT OF FUEL" 

XSSa PRINT "v'OU UILL DRIFT IN Sr 

fliCE F OR " 

1S30 PRINT euER RND EVER 

1540 PRINT "DO YOU URNT TO TRY R 

GRIN" 

1550 IF INKEV$="Y" THEN RUN 

1560 IF INKEY«3"N" THEN STOP 

1570 GOTO 1550 

ao©© CLS 

YOU HRUE NRDF IT TO 



a©l© PRINT 
TR£RH" 
202© PRINT 

WHILE I" 
303© PRINT 

PRESS " 
5©4© PRINT 
NG THIS. " 
£050 PRINT 



1 
SCREEN UILL GO BLRNK 

'THINK, PLERSE DO NOT 

•©RERK UHILE I RH DO I 

'THRNKYGU, NOW PRESS 

THEN GOTO S0SS 



RNY KEY" 

2055 IF 1NKEY»2" 

&&B& CL& 

207O FRST 

S06© FOR Is -4 TO 4 

a09© FDR J=:0 TO ISO 

a 10© PLOT 3£fSQ«^SIN m-JU^SO^PI* 

) ., 22+2©»COS I J,'60#Pl4'Ix4*Pli 

2110 NEXT U 

a 12© NEXT I 

a 130 PRINT "UJILL DONE" 

ai4© IF KjQ THEN pr<T.UT "YOU KILL 

ED ";K; " RLIENS" 

215© STOP 

a7©0 PTtltTT -■■I'DUT^ ErlGXNES HF*V>E. DV 

ER HERTEO" 

271© STOP 

34^00 FOR R = l TO 6 



3©01 
3O02 
30©3 
3©©4 


CLS 
PRINT 
PRINT 
PRINT 


3©i© 


PRlN-f 


^020 


PR INT 


3030 


PRINT 



## 



t^^^ 



IT *■ 



3040 PRINT 

305O PRINTT 

K k h 

3060 PRINT 

3070 PRIMT 

3©B0 PRINT 

309© pfeiNT 

31©0 PRINT 



3101 NEXT R 

3110 PRINT "DECOE'ING;" 

3120 PRINT COS CPI + 1«^9> 

3S3© LET E=E-20 

324© PRINT "RETURNING TO COURSE" 

325© PRUSE 5© 

3255 CLS 

3560 GOTO 70 

S^'^i© CLS 

3310 PRINT "YOU TOOK TO MUCH EUA 

SI'Je RCTION RMD YOU ENGINES HQvS 

OVER HE«— ED" 

33a© PRINT "THE ENGINES HRME NOU 

©EEN CO*3LeD" 

3330 PRUSE see 

3 340 RETURN 



I960 PRINT RT a©.©;" 
107© FOR R=l TO 21 
1080 SCROLL 



IE 



\B 
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NOT 
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40K SPECTRUM 

Shaken 
But Not 
Stirred" 

wUi J ficertcr lo iciir Your lk* i^ to loc^e ^*nc3 
d*«fni A nuclear wmtw^ wwri rws own 
kiidr^ppea Dy ihe my^refioui Of Qexfi ¥c5u ery lo 

follow hrj iTdil aCP05.S ffte COntinenE^ TO fii\ «^rel 

iiJ*>d yvfief^ he is holding Trv missile ^t he hjs iom* 
VjrpriM'S in stwe fof >ouP 
f^^n With youf rai'ige □I' dc^h dt^ng gadgets yfxj n%i^ itim; 
rrynage lo pst.^ from the fnaze o* hts yndef grourrhd hnSeoyr - 
ify^xjC^^findittkunsi 
Anywajf. wjuch ouf to hri hemf JTmen. me sieH fined gwnt PAWS", 
ana El% deadV midgn TiC TAC if you finally mandge lo gef irwough 
r^ on screen thtee dimrmionai majw. Jocait rne i:oi'im3( roofn^ drs^^wi the 
^Jftiejcl. andmnk you deserve adnNt. tfien n/iri o#:lt horn? for # Vodka 
Mjftin. - SHAKEN BUT MOT SflPRf D 
Ciin v?Kj resiST aeiwa 00 7' tt Sd 

I6K SPECTRUM S 48K SPECTRUM 

Everest Ascent 

State youtcJi|imro#ieJnpo^ the WbFH^i'^^ 

Ml ^Muct\ ^ou jtfTi to conquet the 29, N I " jummrt of itw awIO'? Ngnesi 

pe^ 

ScTM^gle ffom tiaie camp to base cdrrp m drfiarKif of ai ineocxsiacies 

■A^ch man amJ n^fyie c^n imcM^ aE youf Survrx* inter^ie cold ai you 

^alth otB toravacarchrs. thm <e ana o* roufse .^tomti^jie snowmeni 

Cap? wnts *ayw^^»if Slieip^aridcreK^MomieH 

*ftT>errit»f TO ^aJt h your Offygen supply i A g^rr^ o* ikril cunr^ng. tx^ivay 

*if ^ daf ing fcjf mo^ ^Jvnf) a J^ad i6t ficighdi 

for trie 1 6K Specrf luti s^w ti** dMdecT ttus game mtc eatupng paits lo give 

vQu ^ri rid'^TTiTuFP aj coit^leit and vaoed ^ ifw 48ic, vef ^lon 

lof (fie 1 AK or 4a^ SpecHtjrn oniy £6.£d. 

«8K SP£CTRUM 

Transylvanian Tower 

Caf^J^x^f!d1h?vwJr|;d^ ■ .^Mii^ofr^ 

HUroducei you to th? cu: -v ^n ^ uj l^>' i • pc iivrrig dead? HOffOf 

ft*madd^»cts wiH i^Tiow^mosfof tFieTnos«r&u(»e^aiso 

addcda fiewof ouf own^ Can yqy diwovfrr tfic myiie*y of 

JFie turifef arid e>cape ^tri rts treasures? 

f n[et via Er>e dyngrons and worls your w;^ up [o ihe ter- 

fttytng topi FkndtsyecES [o help yoo -A^mi expkyir]q pTf 

500 rooms - all tn eMcmng 34J detail - Our watrn our to tne 

oats 

Qp^ yoiM ^pednjm a bite o^ me action nogvi 

inckidH fyl saverouiine for uv dufing itie dayiighic 

mjf^i 1150 

lAK SPECTRUM 

Ship of ttie line 

At- i.'- i..T:;^\M*iagemeniGame 

ComfTwiid J 1 7lf> C"&nrufy ^ing iTup ^n w^tonc^ iof Smam 
juggle ypgi iyppditt. manpower and amfotxufton 
^p^irij-sify Dame you ^ay up ihe ranfcs mt^ ftna^ M.fw^ 
jDfomown DO Firjf 5ea LOfdL Dur t#wafp ft *oni de easy i 
Encounter and engage rnrrity Aeecs sjurvive ^umirofce. 
fevef and fafnmp cnduft rtre, tog arx) tihior inr > 
wnai yptJ Efunfc ^ou Ve done Mveili rusn Dae* eo Pttf " 
ter prprnofjofi!' Vl^iifr ftjll co^ioi/r. mp gr-dphici ancJ 
£<Hjrid !«.« 




Ship <»f the Une 

^^f. ^L^ irijr-. ie^Lj:e^^ ;ne ^r^^f ^cv tc^ser^outEioardfngparTiies, [O buildup 
prwe money, to take intelligence tests and to dote your -^ay up itie 
admi^atiy *add^ f Thti gteatiy eJdended version o^ Srvp of tne Line teas^ 
mafc« Ehe most ol your exif a memofy tA.SO 

6K zxa T 

Bargain fi^es Cassette One 

Deep Sea Adveniure " Bank Account * undpgrountj AcJwnEyre ■ 
Dcptncnarge ■ Harigman • Loan CakyUto' • todetareak^ * Foreign 
CuiretKy Calculator A genmne twpgain " 

Eighf incereiting jxograms Icv^j^i tS.OO 



t^KZxai 

Bargain Bytes Cassette Two 

Slock Martcef Giffr\€ * Seafaring Adv^mufe * Jac*pOt * Oi^O * Finar 
Mode^ ■ Ski Run -General Knowtrfedg^ Ojij * Copycat 

Too msny pfograrm to des/40e ftx orny IS. W 
ideal a? a 2xa f Siawr Pacti 

4aK SPECTRUM 

IMuIti Function Cash Controller 

if you want to mafce your Fnacrune woric lor you. tfws i^ an icfeai 

program 

CasA Controfler has fOuf (>asic hjnctuDtris, I! keeps your Bank Accouni m 

order, Jt ^oo^s after your hkyne Buc^etjng. it cakuijir^ kian tniefesi 

and repayments, and iniiy it c^wcks youi mortyage for you In 

addiuoo, <T ontf lets you iimo the program £jy means of you r own seem 

p^i^word wtTJch you perionaNy cJtqosp Onte youve aiiotdted 

budget headtrvgap any tran^ctions you put through tlie Bank 

Ayccow* w» aytomaticaNy be lalien mtOiBCCOunE on ;^oijr 

budgets 

Uiui>g a ^ncEa^r pnTrter, hard dOpy Itatemenls C^ be 

produced rtjnning from any date to any date, much 

mofe versatile trian your regular nanic staternentr Thii 

program nas been carefuify crasrvpnoofed to 

pnfwni ^ minor trror trotn scrartwng thf tm^ng 

data, and tonies wuh c^Af on-screen 

jrnfTuctions plus Mi prinird notes to help you 

on youF ^^y Ffnatiy. it no4ds up to 200 bank 

Lfansactior^ iind ftiEs up cTiio« of tr>e 

memc^y of your 4aM Spectaim E J 0.00 



.«4^ 



Dc$paich wttiiln 46 Houfi 

Guaranteed, 

AJI rape^ despatched by 

First Cl«4 P«t- 



0^. 












4fl**^ 



0* 



o> 



tt^ 
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This fil3 card progranri was 
designed \o suil almosl any re- 
quirements of sloTirvg useful in- 
formation using a 16K ZXBI. 
Great effort h^ been made to 
ke#p the programming minimal 
(la save memory storage spac«) 
and keep a1) ihe required func- 
tions, Ihe program had a^so to 
be easily usable by anyone, call- 
ing fOf dear m struct jorts ar>d 
fool-proQf entries. 

The program aUows up to 
10K of u^bte storage space. 
Vou can, for tstampie, have 100 
ffte cards, allowing up To 100 
characters per card 1 1 00 k 1 00 
^ 10,0001. You may require 
50 cards with 200 characters 
per card, or 250 cards with 40 
characters. Vou rnay use ariy 
combination making up the 
10K. You can also choose le$s 
than tNs, eg 50 cards at 1 50 
characters if you wish; this 
shortens the taping out time, or 
taping back lime, which can 
take up to ^aven minutes with s 
fult system. 

Running the program is quite 
straightforward. Firstly, you will 
be asked to give the program a 
name. This is used f o^^ the taping 
out routine arxl the Report Pa^. 
StaJ in the Setting Up mode, ycxj 
wilf next be asked how many 
cards you require and your limtt 
of maKimum characters per 
card. 

Th^ is followed by a Section 
Entries mode. EAdi fite card is 



broken lp into sections, eg 
Name. Address, County, 
Telephorw Number, etc. You 
will th^efore be asked how 
nnany sections are required. In 
the above example^ we would 
need foLff of course: but the 
cards rr^ay equaHy be used for 
Stock 1^ umber. Part Description, 
Pnce, Quantity or Song Title, 
Record Label. Artist, etc„ The 
riumber of sections is only 
limited to the number of 
charactors allowed per card, and 
extra sections can. of course, be 
added in later on in the program. 

What's in a name? 

The program wilt then ask you to 
name each section orie ai a 
time. The section names as in 
the first example. Name, Ad- 
dress, etc. shouU be kept down 
to 15 characters in lerigih. This 
is because these names are used 
as keywords for the Card Entries 
rrvode ar>d longet names wiK 
siniply get their ends Chopped 
off after 1 5 charactefS, Mo harm 
can be done by this and you can 
change the section names later 
on should you enter a longer 
nerme. Punctuation, inverse 
characters and graphics may be 
used in these narr>es or on the 
Card Erttnes if required- 

fJexl comes the Card Entries 
mode. It is a good Klea to only 
enter one or two cards first time 
around to check the system. 



and enter the bulk of the infor- 
mation later. After answering 
the number of cards required. 
the computer will ask you to in- 
put information on each section 
name in turn, onto Card 1 , This 
continues until the number of 
cards required are completed. 

Entries Onto the cards is fairly 
straightforward - you simply 
enter the words or characters in- 
to the string prompt, then press 
New line. This is the case with all 
inputs. The length of each entry 
IS only limited to 2&5 characters 
{or the number of characters 
allowable on the card. sbouW 
this be l^ssji- For example, if we 
hkave a sectk>n called Name and 
we enter 'Joe Bloggs' then this 
section Will build up one 
character at a time until it is ten 
cheracters wkle to accept this 
entry ir>cluding the space. A 
space 10 characters wide will 
now be assumed on every card 
for the 'Name" section. 

If on another card, a lor>ger 
name shoukJ be entered, say 
'David Appleby' then this sec- 
tion will expanel until it reaches 
the end of the name. It will pad 
out the 'Joe Bloggs' ar>d shorter 
names entered with blank 
spaces behir^d, shiftiiig any 
following sections along tfie 
card $o that they al^ line up. Each 
section, therefore, will assume 
the greatest length enify into 
that section for its number of 
characters wklth. It is because 



of this system that when enier- 
ing the first lor^g entry into a sec- 
tion, say an address 30 
charactefS long, a short Time <a 
OTGond Of twoj will be taken to 
expand the section length. After 
this, entries to following cards 
will be fairfy quick, as a shorter 
address will go straight in and a 
longer address will only expar>d 
the section by a few characters. 

You couW also use the 
system as a notebook if you 
want 10. having 30 or so cards 
with 255 characters arid just 
one section. Each card may then 
be used as a pape containing up 
to eight lines (including the pro^ 
mpt quotes) of text. 

After Card Entries, a report 
page tells you^ Name of Pro- 
gram, Number of CardSn Max- 
imum Characters [from Setting 
Up mode). Number of 
Cards Sections used and the 
as£urT>ed msKimum terigth of 
each section to date. New line 
serMJs the prografn to the Option 
mode. 

on the cards 

There are ten nnain options 
numbered 0-9 which may be 
used. Card Entries, Card Altera- 
lioa Card Detete. Section En 
tries and Section Name Change, 
do pjsi as their titles suggest ^nd 
instructions are printed up by 
the program for the various 
modes as they are used (as m all 
[he options). Card Delete, 
however, will shift all the Later 
cards forward one card thus the 
numberir>g will change leaving 
the spare card at the end of the 
file. Card List will ask for a card 
number and display the contents 
of any single card entered List 
All Cards will tist the name of all 
the sections [numbered! thsn 
list the first line's wofth of 
characters on each card. A blank 
space is inserted between each 
section should there be several 
sections in the line {as may be 
the case in Part Numbers, etcl. 

Card Search will search for, 
arKi display all ihe cards which 
contain your search word' 
characters within a particular 
section. This will display the 
number of and the first line's 
wofth of characters of the card. 
Vou can therefore search for a 
person's name to get the card 
number of that entry, or for a 
county to ^t names of all en- 
tries living m a particular &f^B. 
etc. The search erids with a 
'Finish' just tn case your search 
is fruitless. 

Section Trim will cut one 
character off the section 
specified. If you decide to ab 
breviate bng entries to leave 
more room on the card, the sec- 
tion must be tnmmed down as it 
has already assumed a max 
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tniMm length ihai >£ no k^nger re- 
quired 

Section Order Change will 
take the section nurnber 
speed ied and put it as i he first 
iiem on your cafd; ihe section 
numbering will be aherdd aCCOf^ 
dirtgly. Vou cari thefefore nfiove 
the saction$ into any order yoy 
wish one at a time- It should be 
noted tliat in the Card Listing 
models, should the information 
li\ the screen, (hen Newlme- wi^l 
cteaj the screen and continue 
the EJMings unul the task is com- 
peted. 

Stow and Fast rnodes are 
avaiiabie from the Options 
mode, Fast is useful for listi^ngs. 
Slow for entries. 'T' tapes out 
the pfogram, puts the recorder 
to mcord and play first, then 
enter 'J\ \f the prograni tapes 
out before ymi are ptepared, 
laave it to tape out as It "wjll 
return to the Option mode after 
this so you c#n tape out ds 
mariiV times as you wish. 

Aftei ali the options, the pro- 
gram will return to the Option 
mode. If you enter Newline 
alone then the pf ograrn will give 
you back the Report Page mode. 
The program will not come oul 
of this loop until It IS turned off ■ 
If vou Aish to start a new file 
card program then you n^st 
pfess Break whMsi it is busy, 
then RUN 

Illegal entry 

Various error messages ^nd 
traps are used tn the program to 
prevent ilegal eriiiies. If a 
rtMtafke is made in the program- 
ming and an error report comes 
up. dwck ami alter the program 
as required then enter a direct 
command GOTO 1 30. This will 
save any inf otmation being bst . 

An alphanumeric sort of pro- 
gram sorts the cc^tents of the 
cei^ds from the first section, re- 
numbering each card into a^ha 
numeric order. Thts part of the 
program ha$ been put nn a$ an 
optional extra, although I will ad- 
vise it is worth the extra work. 
This option shoukl be entered 
afi^ tfie main program has been 
checked and tested. Break 
whilst running ^nd add in the ex- 
tra pfogfam lines, then RUN 
The ptogram w"ll stop at line 8 1 . 
Lffies S to 81 inclusive must 
now be deieted to give you back 
the lOK of menusry for the 
cards. Then GOTO 1, 

Sorting cards ttinds to be a 
lengthy business so jt will auto- 
maticallv presume the Fast 
mode when 'S' is selected. Sor- 
ting 200 entries. 50 characters 
tor>g, takes iust over three 
mhTutes. Obvkxjsty; less entries 
take pfopoftkmally les^ tjme to 
swi The search routine, by the 
way, in the Fast mode for 200 



entriei^ takes about 1 2 seconds 
to *ifii^r£::h and disoiay. 

Ttie program 

Care should tje taken entering 
this program as the memury 
saving techniques used make it 
very complex io read. 

The vanabtes I^V. Q-O. 
J = 710. K-800. T=1000. 
L = 2, M ^ 7 and N - 20. remann 
constant throughout the pro- 
gram and simply substitute 
these numbers to save memorv. 
AS IS dimensioned 30 by 16 
characters m length. This holds 
all the phrases that make up the 
instructions (the spacings 
shoukj be foltowed to get the 
correct disptaysk AS(1) and 
ASdOl are teft blank. ASdl to 
blank the displays and A$[10) 
to hold the section names; the 
latter is updated during the pro 
gram. Incidentally, this is why 
section nerr^es should be limited 
to 1 B chsractefs^ 

The main printing routine is 
the tnpu! routine at line 1 000. 
This draws the box, top centre 
of screen and prints in it: this is 
then followed by the instruc^ 
tions. If extra instructions are re- 
quired, the routine may start at 
lines 900 or 950 Most of the 
options use this rout*ne and a 
coded message tells the routine 
what to print and vw hat the input 
side of rt can accept. HS holds 
the coded messBg^ arid G$ is 
used as the input string. For ex' 
ample, lines 104 to 108 ask 
how many cards are 
required, show the Setting Up 
mode in the bow and expect a 
numerk^al answer. If the first 
character in HS does not equa! 
'0" then a number is expected. 
The value of this first character 
is the maximum acc^table; in 
this case T' * 1 000 maximum 
cards are allowed. The second 
character in HS holds the error 
message code fof the print 
routine. The third character is 
the mode printed in the box, 
leaving four phrase co<J«s to 
make up the instruct tons. I« 1 

~ - 3 - 4 = "PLEASE 
ENTER" ' SLANK ■ Itwico) then 

THE NUMBER OF" 'CARDS 
REQUIRED". The vaJue of these 
numbers ( + 11 are taken from 
AS 

Line by line 

Line 102 F5 hoWs the program 

name. 

Line 108 A is the number of 

cards. 

Line 120 B is the meximum 

number of Character^ per card. 

Line 1 24 BS is dimensioned and 

hokas the cards contents, 

Une 92 C$ initial^ hokls the 

graphic characters of code 1 . 

C* is used to hoW the length of 

each section entry n^de on the 



card in the form of character 
codes, so the maximum 
altowable entry into any one 
section is resthcted to 255 
ChsraCt^S. 

DS hoWs ihe Section Names 
ES holds the length of ihe Sec- 
tion Name^ (and also uses 
charactet codes f. 
Line 132 Prints the report page. 
Line 146 GOSUB K (starts at 
line BOO) is a more simpte input 
GS routirfce. The yariable P is us- 
ed as a counter in this routine. It 
is only used when any listir^gs 
are required and is reset m the 
Option mode, line 164. When 
22 lines have been completed 
GOSUB K 1800» wiil CLS after 
tnput and add 22 to P allowing 
the next 22 line page to be 
displayed. 

Lines 150- 180 Print out the 
options and are tfie cenue con- 
tfol to which all the other 
routines return. If a number to 
9 is entered then it wilf send the 
program to this number « 50 
^ 200. So the various options 
programs are numbered in steps 
of 50 from 200 to 650 in the 
san-ie order as prated. The ex- 
ceptions are the Stow/Fast, tape 
out. son routine, and the 
Newline command for the 
Report Page, ^hich can be seen 



from limjs 1 70 to 180. 
Lines 700 708 Reset E.F.G 
and H. The E and F variables are 
used to hold the number of the 
beginning and end characters of 
a particular section name. 
Lines 710-714 These are 
repeatedly used to <idd up the 
character codes in ES until the 
correct section name is put into 
A&nOJ The G and H variables 
are used to interrogate the 
codes of C 5 in the same manner 
to find the beginning and end 
position of an entry, 
V. W, X, Y and Z are used as 
temporary variabtes in FOR. 
TO loops, etc, in the various 
routirfces ending in a 'don't care' 
state when the program returns 
to the Option mode. 

Other variabte^ used are: 

C - Number of sections 
entered. 

D ~ Number of cards used- 
R - Number of unused char- 
acters ^ft on the card. 

Quite a lot of usagd is rr^ade of 
the open ended 'TO' as in fine 
27B. I must admit this looks 
strange but it is quite legal as ex- 
plair^ed in the Sinclair manual 



Where you see "Ifpac^r leave the number of Spaces indicated 
Within the brackets. When you type m some of the other graphics 
characters withm brackets, here is a guide to what you should see 
on the screen 



Shitted graphic 1 .._...,»,.* ,««#**> 

Shifted graphic 5 

Shifted graphic 6 .«,.,„,» ^ ,,,-......_.. . 

Shifted graphic 7 ,-.,..,.,..,. ^ *....,..- . 

Shifted graphic 8 , ,****,-***-*.*..* . 

Shifted graphic E ««..« ^ « * , ^ .....,..._.. . 

SNfled graphic Q i « • . • « < * . * ■ « .,.« »«»*■< . . .^ . 

Shitted graphic R .........**. ^ * * - ^ * * ^ .. * * 

Shifted graphic W .*,,*,,...-......*.-..* . 



U 

a 



J* 



LET i»>i»i 

ISJ J=YAL *7i(l* 

1,^ M-WAL *a#^* 

in 1.^1, 1 

UTT HiYAL •?* 
Ltt P=VAL ^li§'' 

am A^cii^jf A, «£-!!« y 

EJtf A^(Ul>**fj_£Ei5£f> Tim r^AM Of^ 
LET ^(K.I^-ttJBlfitlJ CAMS F: 
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4# Lrt A#fL#M>»"bohfr Oil £94^. "^ 

^B If? M{L*if)-*(i,^ii££i> CAW unm* 

>a LET JM'(ir»iJ>»£. f J IBM*! aBan emime^ 

l# LIT JI^(K^«>^BCnWti RfTwe^^ 

&i urr v(N*i-«L)«^TK£A WILE a^r, » 

?J LIT M{ir'-P^f}:=-AC9. f | flgj^f t FIB CJJEQ." 

?4 UT Mflf»»ei-^"FtlA51 VAIT- * * 

?p «T Mf^t^W'^Ji-'KCKajS m^ (1 JB*e* J OF* 

$,1 LTT A^(K^H/i>--J,p. fi^^fiiii) rJl^ CAM* 

42 LtT e^Q 

^ ipjrr G-i^ 

1/d LIT A-VilL 0/ 

:- LIT r»r*r 

lis oo^ua f 

122 JpET A^n 

ii^t mri ^{A,B> 

13? FKUff TAP K^L f A^ (ld>|l/t> . i « A^ fH^i^ U IF^ . . . A^ (I^^K* L . L T& > i &« ^ » 

ip, WIPrF A^t^J.C. .pA^(ir#M-l.>^|l,«,A^(t#L,L res MA#(>^tf Tp M-lJlA^pt 

|j>* FIUW ^iJttOfN OF tijfiftiiJ-lAi^fJfJp.. 

IK POP X-L TO UW {^ 

iii^ Pfuvt can e^(«>i^i"'i 

i4t Mbir X 

iWt PF-lffl AT If.LrL^ » fWlW-LUft TO OWTIHUt. J« 

IM OOSLi'Ji 4C 

IS# CL£ 

154 f^ i.Q to lt*L 

libit LtT PM) 

I«* IF Oif*»* TMt^ OQTQ VAL 'l^^" 

l^# IF 4^CI>-.- AHD iy(r;4-A- fTttlf ODSVA VaL (t^(Z>« VAL -JS^^^T-IC 

173 TF O/.-F' tHM FAST 

17* IF O^-^t" THHI £LCir 

176 IF O^- -Tf tTB9l CSOfC J*L 

170 lThl> liJt* IP I* ft tnlKW fpr tfee IKirCL Mllflnl 

1^ flOTO VAt *15#- 

^0 t*f H/*-b4ill?*i* 

3#2 KStifl T 

^ imt VpVal ^ 



Jilt Foil X^J Tt> C 

22F^ IF Jt>»F/[i*y tH»H Od^UA K 

^^ FUirr A#(lfA>ETA9 L*l£ft^CV,G TO JtJ 

*4* FlUift 

t^ JUTWI 

a^2 OlStli T 

f ^ POff X-I to VAL G^ 

2-^ O05UB J 

Jl^ litT Itf^'^^^aiiW 

2t# FD1I f^I t» O 

2?£ IF M{IM>fl|#fT,0 TQ Jt> trm LCT r-^P*I 

JT^" IF I^dJ-^IM^fT^O TO R) TI2N Pl^Iirr fj*e'ii^(r, 70 M^H-IJ 

i3?« ir T-F Timf ac?uv K 

27# HtXt t 

j«# Fft.iirr *(rii«ia«)^ 

^&s oosun s. 

^M MtftMm 

y0i QO$vm t 

y04. LIT ft|{l^^^{A*lJ 

)#« jinr ^ 

Jl|i IMT ^ (!>-*■ 

313 Urr fr^l**! 

Dlif LTT C^D-£ 

3J& MTTMlIf 

3"^ LIT «xA-ja 

MS Lrr N#- ■T44t#34* 

>5^ s&sia T 

3^ FDIt V«I TO VAt^ €^ 

^^ LtT v^a 

>&f ooaufi VAL -7^- 

3£^ FDilt f-I TO C 

yp0 eosijtt VAi. •?#^* 

37 J IF LH W-OOm C/(?C#^>R tTM OOtO VAL "^frB* 

J74 IF oow e^fxti^-Liiv 0^ Tiffiir ooto val "i^^ 

J7£ FM 1^1 to D 

37i L«T i^W-flrff?. T* lfJ#-(ijfl|fltJ**Bl^<I.«*I ^ ) 

311^ nwcr 2 

^fr£ LH" c/(]C4jrjf«ctia (OOH C^U4jJI*tJ 

3ft'< LIT H-H^I 

J«e t*f fi-B*l 

^AA GOTO VAL *37*" 

39# LIT f^(V,a tt> Hj«q/ 

392 HVXt JC 

3^ PUTURtr 

4|^ l,^ ^^-D^51?l¥* 

4|!^ oesiii* T 

Af& LXT ViiVAI. a# 

i^l^ FOU Jt^l TO VAL <l^ 

%1A OOSJB J 

414 IP JUVAl. V THIlf 40^ VAL ^J^fl' 

4ld HIXT K 

^1# HffXAJ^ 

1133 aO£U] T 

4yt FOU A.f TO VAL CM" 

h36 60JUB J 

450 JttXT X 
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^■^^^^■^^^^^^■fl ZX81 


— DOMESTIC M^i^^Hi^^^^^ 


- / rUffi Y^l TO O 


api 


utruw* 


^ . IJET P^W^^lH, TO lt-3j-^^t*rl*-J TO i 


i-AI 


FJi^irr AT >Hi^asA/^M,nrtf 


1 ^' % aitrJ r 


i^^ 


acrt^ T 




-*t itr c#fj(j.aM tepw ft^W-i) 


95/ 


PftfflT AT U^H*t,M*WL,% 






4lW 






Jl/[UfJ,W-M-U;^fl , i :rt^rf ^r„B^.j.ie i^J'.TAB mi^(l - Pn n 4>^ 






tjtf2 






FN-'.- AT i,r.,.Ay:vAi H^rt,>L>o)fA/(vJU^ JVC>t-l~;'U...M<VAL N/ 




>#*. *™ j:.r ft? VAL Q^ 




iK-Ihl)iA/iVAh i^i»)^l) 




5^. 0&SIJ3 J 


IJV- 


IKFVT 0/ 




5#4 HUT X 


J^ 


IF JJ9i hV VM^'JJ^* THBi OOTO VML "M^* 




il# tIET Ii*-J 


t*^ 


IF VAL l^flXt^Q THM dOfO WAL -liJ^- 




Mi Lrt itf - -i^if i«j^- 


l^l# 


CL^a 




SI** »stn fAL '^^^ 


lill^ 


FHIMT AT L,H*ltA^(H^m) 




11^ UT MfX*I>±^CW# LBf Q^ 


1^1^ 


wtfimM 




^ ivT E^ic#r T& a^i)*Qf*f¥ir*i 7^ > 


11*^ 


IF Q^-.** THBi eCTO T 




SJf itninr 


t^J 


FOA Xrf TO LIS 0/ 




S5# ttr >i^- ^e^&i^^- 


Mi^ 


fp Ea/{£|<*iP* c* o/fij>*:** tm ooro t 




1 5JJ «5y» T 


Mat 


«XT 2 




1^ fOU J(-I 70 1F^ ^ 


i^Ji 


IF vju. j^fj^KVAt ^/ an val a/ ^ thkh dami val ^j|#ii-» 




^^ cpwyp J 


1013^ 


GC*0 V*L -l^J^' 




55i Wcf I 


i/^» 


Fftt'lt AY :i^l..C^fV(fV^»^Iiii«i/tVAL >ti^fL>«?'-»-M: *T |t.M£A/C^-»^l-> 




5./ POI^ ¥.1 TO B 


*#> 


6CTO 7 




y^9 i^ n^frj«W(r*a -ra if>*^{T, to ^a-ij-i^(r.*i^^i to } 


i^M 


SAVE F/ 




1 J^i JlMCt t 


1*** 


gcTO VAt "ij^* 




^€ LK erf**f<hirt*ci ^■tiguc i)*iG/fal*crffL to x-i)-c^fx,i ro Ji 








^« t*7 P^-C/d ll> F|*lMf TO ^t}*tt^iF*t TO J 


Note 


that underlined instructions indicate the number of btank 




4?| Ur: E/.^r.iMrtii ^ranJlic ll^«Afrjf)»£jrfi. TO aC-lUKJ^M^t » J 


Sp@C4 

posit 


ers or the gr&phic Character symbol that stiouW be etitered rn this 




>7S teft^uf 


ion. 




6^ IK H^*'»0fl01Z' 








&|J q^IUl T 


The program should now be run. [ested and taped out. before coriti- 




■^#4 Lrt lf*VAt o^*5r 


nuinfl to add the son option which follows. Then press Break whils! 




'^ ™i jf«^*I TO ]f 


erther the OptJon Page or the Report Page is being primed onto the 




-^ tET C^.C/.^f^HlfE^J JETcaliifl 11* 


3ddl 


in (irt Slow rrvodel in order to add the extra programming. Then 




i.i# lit H^.'^:^n^:t£^ 


the folkjwir>g. 




%U 0?35UB V4L *^5#* 








614 Li:r i;#^M*C«iV 4©^ 5/ 


111 i 


rof 




> v.|«^ Lt? £^>£/.Q^ 








*^li UT P-l^-I 


Thefi RUN {he pFOgfarn. Tb« program will $top at line 61 Now 




6^ SVEJCt I 


delete fhes 8 to fit inclusive [this can be done by entering the line 




i^ii LtT e^r 


numbers followed by Newlinsl. The prograrri musi noi be RUN again 




^54, RffTW* 


after this. Now ^d the following. 




fr5# iSif JE»I TO C 


i^ 


mXifT -SSffieflii.- ': ■ - Ir i^ Uwrf.* ^SfJl . * i^ 




S £©?#?- 




i554 rajNT J(?^-*:AirfW/U, 


J7a 


£P^^ii^- r-t 




Q^*- r? «*F tHO aoiua x 


^^0 


FAifT 




frj* MXT * 


W^ 


Fen PpiI TO D 




^^ UT P*P-X 


*^^ 


IF L**r>D ItW) OOm VAI- "-Wf 




4^2 FRIXZ ^iM-n^t} 


^m 


f«1I7 F 




d*Jt m T*J *P b 


2^^ 


UTT «*L**I^I 




^«^ OfiMfi Ul ^0* 


m^ 


L*r W-BfT {^/Iri 




fi6( IF f *P TWK OOSW M 


*#15 


IF y*^ t»tor ux-lt^x'i 




47i iBtprr Tf»i-i 


m^ 


IJT X^^lf 




«TJ fCH K«.J fC C 


^1^ 


ttr ir*i 




*7* 005;^ VAL "716* 


^u 


Urf FiT 




^r* IF X^lf^lA STPir lf>¥*L *J1- IKto fiSCTO VAL ^MJ* 


«#^ 


Uf^ Z^f*U 




e7a »d3*T |^(r,Ct tw H;r(J^^gft|£5>*; 


ms 


ir Hlfpj[>Nf=J rmv aoTD VAi, -^#3^1- 




^1^ ntxi t 


^2^»4 


i.*T T.lf*J 




641 PUXNT fl/ff^S" TO VAL ^n^-X-im STM TJ AliP 3iK-C 


3^ 


IF r>X THIK aOTO VAL -J/i/- 




i«h HUTT r 


mm 


GOTO ¥At -2fia- 




^^ omm It 


^^ 


iLrr x^'n0m 




Mi miiip 


jj^i 


LIT i/(Pj.Mt8) 




1 ?M iLur f*Q 


i#> 


LffT Mf*>-xir 




?i^ LIT F-4 


^> 


iwt F»r-v 




W UTOwQ 


St0J» 


IF F<E Ttaar ooro val n^^-t" 




?*^ t*T H-fl' 


a#*il 


OQTO 7-L*B 




?^ RirynH 








7I# Lff i-con </itX)*t 








712 ut r.cQM i^fx^jj^r 


Now enter as ^ dir^t connmand: 




71^ LIT JI^{M/Lj.p^(E TO F} 








716 LIT a 3cewE: e^{x}.a 


GOTO ^ 




7i« LfT H-GOPI C#[^*J}-H 








1^^ RXTUK^ 


then 


press Newline. The program should now worW complete with 




4^ tspv7 a^ 


tl^ alphanumeric son option. To start a new file, always Break, then 




1^:^ im rxP#Ji*i. 


GOTO 1 If you have rr^ore than 1 6K of memofy end wish to add 


§0% c^ 


more cards, than replace the X' iri line 116 with a 0' 
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SPECTRUM CAME 



:Z^j^^^^' *^,ft^ 



■.*5^.5^- 



.7tr-^^ 



Drainpipes is bi^sM 0^ the old 
styte of mechanical arcade game 
in which steef balls were drop^ 
ped into cups or tubes. 

The basis of the game is sim- 
ple enough. A ball runs abng a 
stepped roof line at the top of the 
scteen afid wHi drop down if 
ycxj press 'D'. Below ft are a 
s^nes of seven 'drainpipes' atvd 
you score by milking it df op into 
the centre of one of th&se. Each 
drainpipe will only score once 
arxi a red indicator will light up 
to show where a score has been 
made, A score iri each {sipe witi 
give a nTaMimum off 28 points 

This version of the game has 
a random ^^flip' feature. A red 
and white fiag will sometimes il- 
luminate as the ball is dropping 
and at the same t^me, the rate o1 
drop slows down. If you don'^ 
like where the baJl is heading 
press X' and it witt stide off to 
the tefl and make its way back 
to the start wiihout incremen- 
ting The ball score. You can then 
try again. AlternatTveiy, as it 
sides olf to the left you can 
press 'D' again whereupon it will 
once more go on its downward 
path. After 12 balls (or a max 
imum score!) the computer will 
ifill you your score and nvite 
you to piay again. If you c^on^t 
want to continue, then pressir^g 
'N' wiJI get you a forvd farewell. 

Down the drain 

The mam movamertt Of the hall 
and the setting of tf» graphic^ is 
done in lines 20 To 320, Lines 
350 to 400 detect a scoring ball 
Bfvi label it with a score value. 
Lir^es 460 to 480 check to see 
if tliere is a ful^ score line, le that 
no lybe still has $ $cpre oi ^^ro. 
and if necessary terminates the 
round by allowing the next ioop 
500 to 530 to add up the scofo. 
These lines also add the score if 
you run out of beHs. 

Lines 600 to 660 print out 
the score ard start a new game. 
Lines 670 to 690 terminate the 
game. The 'flip' routine is m lines 
710 to 890 and shift the ball 
around the screen as required. 
Lines SQO onward print out the 
game instructions. 

variations on a 

tneme 

Anyone who wishes Can find a 
k>t Of variations that can be dome 
with this program. For a simple 
game, you can' omit the flip' 



NOW AVAILABLE 


FROM 


ASP SOFTWARE 


See page 114 for 


further details 



Here's an adaptation of 
an old arcade game 
written for us by Colin 
Cooch of Somerset. 



routine by leaving uut iir;e ^90 
and lines 710 lo 890 You can 
also omit line 1 5 and the m 
struct ions. 

Line 100 looks a little dunn 
sy. bul It works! (t could be done 
with a subroutine of print 
statements. It can also be made 
straight . though whether this 
makes for an easier or herder 
^me ts a matter of opinion. 

You can make Things a little 
morediflicglt by reducing "ra' in 
line 190 thius getting tess flips^ 
You could also reduce the 
PAUSES m lines 7 30 and a 00 lo 
increase the speed of each ball. 

And it you really want to ^el 
your tingers confused on the 
keyboard, why not write an ex- 
tra subfoutfne call^ by INKEYS 
"L" which will cause the ball to 
sMb lo the right, If you do this, 
the subroutine would be called 
from fine 740- 



A Graphic 
explanation 

To help you type the program in, 
Colin has provided us with ^n 
explanation of %om^ of the Imes, 

Line 100 includes seven 

Grephics shifted 6s followed by 

31 spaces, then six Graphics 

sNfted 8s followed by 31 

spaces. 

Line 240 incJudes four Graphics 

shifted 8s, one Graphics shifted 

5. one Graphics 8. one Graphics 

S, one Graphics shifted 8. orw 

Graphics shifted 5, and so on to 

until the erxl of the tffie which 

you should finish with a 

Graphics 5. 

Line 360 includes one Graphics 

shifted 8- 

Line 840 mcludes three 

Graphfcs shifted Ss. 



D R A X r>l P X p e s 

VOU UIL(_ S^EC fl BflL.L POLLLTNG 

IT TO DROP J.Nty R 4?i^H XfMH XHti 15 Y 
PRESS If iG **P~' 

VOU ^<^^^ -HI V "SGXSTsf^ A zz:::^^ 
OHCE It4 pi ^IPE^ P «=>eD TMnxrpTnR 
SHous UHepe there: h«s been r 

SCORE 



IF H FLfiG ^i_ 
-FT .CKS3'3^»«- 



ir-.uUS. ON TH = 



THs; «!=tLL. uiu^ ■:^e^tJR^i tq the 

oTflRT iJNt_eSi- YOU PPETSS 'D*' SGft IN 

TF vnu O-O TMiP «inLL T.1TL,L opDr* 
XN T>?F -i^U r-st^i-F 

'!•> . f BfH_l_ - F. 




FLIP 






1 © 



5 REM r-'Rf*INPIPES 

15 CLS : GO SL>B 900 

2iZl LET P£=a LET pb=iia 



IX COWPUTtNG FE&'MAflCM 1983 



SPECTRUM CAME 



PRPER 6 



CL3 



LET fob=a 



39 BORDER 5 

'frO LET ta =0 

S0 DIM c tV} 

6© LET p=a 

SO PRINT AT 2B,d; FPiPE« 4^" 

7 6 5 4. 3 2 10^ 

100 LET a* = "| 



t-E 





110 

130 
B 

140 
RlhfT 
EEP 

15(3 



PRINT RT 3,0j INK 
GO SUB 34-01 REH SJ 
LET a^O: LET b=5: 



IT ' UP ROOF 
PRU5E p*6 



P 
B 



PRIISTT RT bj«; IKK 3> " O" ,' 
RT bl,3," '■; IF a=0 THEN 
i:>,-R«: HEM »riRftT eRLU 
LET rasl + INT tRNO*10l : l_ET 
a-a+1: IF 3=7 OR 3-ia OR a=l7 OR 

a=SS OR a=S? THEN LET l> = b + l 

160 IF a =31 THEN GO TO 190 

170 IF a>3 RND INKEVS = "d" OR R > 
3 RND lbtK£r/S^"S>"' TJfEN DEEP .l:3«l 
0: GO TO 190 

180 GO TO 14 

190 IF ra C4 THEN GO TO 710, REM 

DROP BRLL 

200 PRINT RT b,a; INK 3; "O" : P« 
INT RT b-i,a," "; uer b = b-i-l 

210 IF b=19 THEN LET b=19: GO S 
yS 350. QO TO S30 

aS0 GO TO 1*33 

230 LET p=l+INT (RND*3> : GO SUB 

250: GO TO 1 30 

240 LET b«^"|^HW ^ IB HV I 

n=l 



PES 
260 
270 

S40 
300 
No . 



FOR 



TO 5: REH SET OP PI 

l3 4-n^0; INK l; b^ 



PRIMT RT 
NEXT n 
PRINT RT 3^0, INK 3; a$ 
LET bd=ba*l: PRIhTT RT ©,£;" 
Of BALL = *';ba: IF ba^lS THE 



N GO SLie 500 PRUSE 100- GO TO 6 
00 

310 GO SUB 460 

390 IF so 5=23 THEM PRINT RT &.X 

S; "Score = *';s.c;flT l>6j INK 2; PR 

PER 7,- PLRSH 1; "M R X I H U H ": 

PAUSE 200; GO TO 600 

330 RETURN 

3Sa FOR i =5 TO 29 5TEP 4 ; REM I 
NDICRTE SCORE 

360 IF b = 19 RN& a=i THEN PRINTT 
RT 19^ i; INK fij FLRSH i; "B" 

ST-^ IP a=i AMD C ( C33-i J >^4i T:e TH 
EN BEEP . 15^50 

3SO IF a=i THEN LET C{t33-*//-4J 
- (33-i J ^4 



330 
400 



NEXT i 
RETURN 



TO 7 



THEN RETURN 
7; HEM ROD 



450 FOR q=l 
LL SCORELINE 

470 IF C <q> =0 

480 NEXT <\ 

50C FOR 1=1 TO 
S 

510 LET &c:^sc-i-c (L) 

520 IMEXT I 

530 RETURN 

600 CLS - PRINT RT 3,5; 
PAPER 6y •' YOUR SCORE UflS 



REH DETECT FU 



SCORE 



B,7; 



IN 



m - 



(ba-lJt 



BRLLS 



INK 1 ; 
•■ ; s c ; RT 



610 IF tba-l) <pb THEN LET pb=(b 

620 IF 3C>ps THEN LET p5 rts C 

6£b PRINT AT 6j4.j PAPER 1; INK 
7i ■• HIGHEST SCORE SO FftR ";ps;RT 

7*10; "IN ";PL;" Brti_LS ■' 

630 PRINT PRPER 4 ; AT 12,0; ■■ O 

o vnu URNT ANOTHER nn-> 



PRESS", PRPER -, INK S; "Y" 

, PRPER 4.; INK 0;"ES OR "; PRPER 

7; INK a; "N"; PAPER 4; INK 0, ""O 

640 IF INKEY» = "Y"" OR INKEY» = "y" 

THEN GO TO SS 

65© IF INKEYS = "n" OR INKEY*=*'W" 

THEN GO TO 67© 

B&0 GO TO 6*0 

670 CL3 

675 PRINT TAB bb+S; P^i^PER 1 + INT 

<RND*7J; INK 9; BRIGHT 2-<l+INT 

(RNDiP.) ) J " THRNKS FOR PLAYING^ 
BYEE E E E E " : IP bb .-• 55 THE 
N GO TO &90 

66P ■_?1T bJ5^bb + l: POKE a^e-lS'^ . i255 
; BEEP .25^bb: GO TO 675 

690 CLS . PRINT RT 4,4-; PRPER 6 
j INK =: QRI<^*\T 1; FL»^SH I.- A 

NYOnE mhnf r grhe 

? "TAB 4;'" PRESS ENTER TO ST 
RRT ";RT 1S^7; INUERSe l."0 ft R 

I N P I P E ", INPUT Qi. ir 0«= 
"" THEN "jO to 2^ 

7i0 IF b<l3 THEN PRINT AT 10 < 0; 

INK 2; PRP^P '^; FLASH 1: BRIGHT 

Ij "FLIP" 

720 IF b=13 T!^EN PRINT AT J.!i?, 0, 

PAPEK d; i" uKw<h w; UKli^rrr %Ji " 

4-1 

730 PRINT AT b^a; INK 3;"0'';RT 

b-1. a . " " : PAUSE 5 

741? IF b^i'Zk PHC' t^l4- ;nriD IMKEY 
$ = ''(t" OR XNKEY$- 'K'' THEN GO TO 
00 

760 LET b=b+l 

770 Ir b>=14 THEN GO TO 210 

760 GO TO 710 

600 PRINT RT b^«; INK 3; "O ": P 
RUSE 2 

610 LET a=a-l: IF a -2 THEN PR IN 

T RT I0>o; ■* '■ . IF a =2 then go 
TO aae 

815 IF INKEY« = ''d" OR INKEY » = "!>" 

THEN GO TO 870 

620 GO TO S00 

330 PRINT RT b,a; INK 3; "O ".AT 

b + l,a;'" ■■ ; IF b-12 THEN PRINT R 
T 14.0; INK 1. bS 

340 Lfcf b=b-l. IP b-e THEN PRIN 
T RT 10.0;-' **;AT 3,3; INK 2^ "■ 

as© IF b=2 THEN GO TO 140 
660 GO TO 630 

570 PRINT RT b,d. INK 3; 'O ■ ; RT 
b-l,a;" •■;RT 10^0;" 

SS0 LET b-b + 1; IF b = 19 THET4 LET 
b=13. GO SUB 350: GO TO 23e 
890 GO TO 870 

9O0 BORDER 6: PRINT PAPER 5; IN 
K 2;RT IjS; ■■ ORAXNPIPlS 

920 PRINT PRPER 7, RT 3,0*" YOU 
WILL SEE R SRLL ROLLLING RLON 

G R ROOFTOP . YOU HU^T GET IT TO 
DROP INTO R DRAINPIPE BY PRESS 

ING ""jj"- 
93© pmNT Al o^w; KHPtK *"; ■ vOU 
CRN ONLY REGISTER R SCORE ONCE 
IN R PIPE, A RED INDICATOR 3HOU 

S L*»-*ERE Twr^or; i+fci-^ iJilEj-; — JCO 

RE " ' ~ 

94.0 PRINT RT 13*0; INUERSE 1;" 

IF R FLAG "; INK 2; "' FLIP " ; PAP 

ER 7; INK IB ; "SHOWS ON TtiE LEFT 

PRESSING '■■■K— UILL CAUSE 

THE BALL TO HOUE TO THE LEFT 

950 PRir^rr rt i^j^a; phh^r /; " th 

E BRLL UILL RETURN TO THE ST A 
RT UNLESS YOU PRESS ""D""' AGAIN 

IF YOU DO THE ERLL UILL DROP I 
N THE NEU PLACE 

gSG* IKPUT *■ PRESS ENTER TO START 
" , LINE 2 * GO TO 20 



ZX COMIl>TIN<j FEB MARCH 1 9S3 



2S 



NOW FROM AFDEC 

ZX81 

2X-PANDA 




16K Expandable RAM 

Module 



ZXPANDA Basic 1&K RAM ^ack 
ZX-FAMDA 1&K EkpAn$ion Module 
OlAHT PANOA Full 32K R AM Pack 
Rnaiivthef^ftally big Onfl&IK RAM Pock 



£65.00 inci 



KEYBOARDS 

TYPE A CASED 42 KEY 




£30.00 IncI 

The tDii^h A8S tn|ectKyi moulded pianit case irieasura&ff' * 14" 

■ 2 H " and hooks up tq your £X pfinied «.ircyi[ boaril in minutes, No 
lechntcal know ho* or ioktenng i* K^quired. 

TYPE B 41 KEY REPLACEMENT 

The famous 

KLIK^ 

Keyboard 




♦F<ts in ih# R^Q«s lefi aliwr pmling ©11 ei(iitif>g loucti Hfwtrv« 

#Md Soldif ing • No Tracing wires. 
•Posmve ffii!i and sound aa key opervm. 

Cheques PO piftrae m 

AFDEC ELECTRONICS LTD 

318 Kftmpshott Lane, Basingstoke^ 
Hams RG22 5LT 



PLEASE SUPPLY tm prices ificJu4i VAT h P&Pl 
m EXPANDABLE RAM. -...„.,,,....,.. 

I€K EXPANSION MODULE lo* Abo^. . ... ....... 

32K.'GlArtfT PANDA 

64K THE BIG ONE 

KEYSOARDTYPE A . 

KEVeOARD TYPE B 

PLEASE PRINT CLEARLY 



■ «*««•■»■*■ 



125. DD 
£19J5 
£40,00 
£65.00 
£30.00 
£26.50 



MAME 



ADDRESS 



HORSE RACING 



ZX81 



1 &K Thrs pro^rsiTime anstysts 1 7 sepsraie mfHits OT inrofmatKHi 
i>r¥ e^ch horsic's past ptfifof marioe to forecost wfiners Tfie pro- 
gramme comm-ents &n the rmportanl Paclcst s such as the torse's 
toeing record weigfit etc &tc Also an the infofmaTton is assessed 
and coireJaled to a nurner>ca.l value. Fy[l riiiSE ructions and a ! 4 day 
50% money back guaranl^e if rK>l fiily satisfied. £12,00 

1 K This smaller programiFne aEso anaryses all i he torses in a race 
and will hsi the most likely dinners On the I if si day ever ira^ed if 
picked 8 winners from only 8 races {20 3.82) Ftjii instructions 
included and 4 t4 day 50% mon@y tock gyaFani^^e it noi fylly 
satistisd EIJO 

FORTUNE TELLING 

The pr^iCTions tn this full ! 6X prc^gramine wll amaze you and your 
fr«nds Covers yOur fulute. <lay Ksday gambling elc eiC A 14 day 
5G% money back guarantee if noi fully salist«d £S.0O 

Send cheque or P 0. to the 

BUTRONICS CO. 

44-46 Earls Court Road, 

London W8 6EJ. 

(Mail order only please) 



ZX LOADING AID for 

ZX80 ZXBI or 2X Spectrum [Ptease specify) Ren^v^s gu«ss- 
work Prom ad^usiifig votyme Piu^s in between compulef and tape 
r&corcJef Red & g^ew LEDs on — Opiimum v&lume Set Fted LED 
[ofiiyl on — ¥o4ume too low Yei^ow LEO cfi — Volume iw hifl*i 
ni.»5 [liiel. in«trv«tlQii», p»p » VAT] 

Push Outton 10 fosei K Cur$OT £1 tkfra 
Earphone S SKI \u monnor Voice Overs £T.50 eitra 

ZX81 KEYBOARD BLEEPER 

Provides leedt^dC^ missmgfromiQuch sehsiE^ve key CN>ard cheaply 
— easy ms! aiiai \Qn An 2 1 chAractef s b\eep m slow & lasr modes 
No soEder^ng required — aM conned ions plyg^rn lllusliated 
msrruciions Supplied Fii& mside case eiine' undet keyboard or 
ZX81 PCB. No trailing wires — also suits mosi ryii sae keydoar<l$ 

».i5 [Incl. ilfuitr*t»d liutructleni. pAp A VAT| 

On'OJr Switch £I.SO ertia 

T-SHIRTS £3*50 SWEATSHIRTS £7.50 

SliCk With RecJ -SI^ICLAIR ZXai or White tf^in BJack IX 

SPECTRUM * Rembow 
Terrific hand airbfushed municoiouredi designs I'm a Mcro 
Adcfict' or "Micro Compuie/s Tatee Vou inio Anoiher Wofto . 

Againai apa<^ scene 

T/S M JO B/S £M 

Spec% me required — 24" — 44" 
SEND SAE FDR FURTHER DETAiLS 

FULCRUM PRODUCTS, Dept B, 

Hmi^i|«, steep Lirvt. FincJon. We»E Sussex BN14 OUF. 
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ZX81 DOMESTIC 



nvts 

4 day 
12.00 

raze 



te:^ 



your 

Km 



» 

h 



Proctim 

If you're still in the daric 
about using your ZX81 as 
a process timer, Peter 
Coupe shows you how. 



The object ot this progFam rs lo 
enahte fn& to usa my ZX8 1 as a 
proM^s timer in the photo - 
graphic darkroom Most 
photagraphic proceSises involve 
a mjmber of sieps and all these 
steps can have different times. 
Keeping uack of which step tn a 
piocess you are in tha middfe of. 
and how tong it should la si, 
makes it drfficuh if not imposai 
b\i$ to do anything efse at the 
same time as processing vvork. 
Obviously a device wNch keeps 
track of these things tor yoy - 
and gi^ves &n instantly 
'checkable' gfaphic readout — 
m go^ng lo rnake working much 
easier land more fooiproof?} 
Trttiers are ava^iebFe commer- 
cifllly. but many of these units 
win cost almost the same as a 
new Zxa 1 - and you can't ptey 
space invaders on any commer- 



cially produced timer that I know 
of! 

The program lasting rs fairly 
straightforward and it involves 
no concepts beyond the scope 
of the average ZXB1 program- 
mer. 

RUNning the 
program 

The program splrts, basically, m- 
10 three rneior areas: 

a. Input sequence, 

b. Timing sequence, 
c^ Graphics display. 

At the start of the RUN. you will 
be presented with the word 
STEPS. Hare you input a number 
which corresponds to the 
number of steps in the sequence 
that you wish to timer between 



1 and 4. Next^ you wiii be pro^ 
mpted to give a name^ of up to 
four letters, to step 1 . Then, you 
will be a sked f or a t ime . from one 
minute to 1 minutes in 1 5 se- 
cond blocks, for step 1 . This se^ 
quence of namfng and timing 
will continue until all steps are 
done. When all are done you will 
be given N^L. When you press 
New line, the sequence will 
start. 

T he screen will now c leer a nd 
the name of the first process and 
the time thai you have al^lpcated 
to ! t w ii I a ppear on i he t op line - A 
vertical plot wili atso appear. 

The vertical plot is propor- 
tional in size to the length of time 
that the step will take. As 1 5 
second intervals go by, one pi^tel 
at a time is nibbled away from 
the or>gtn^l vertical plot. The 
bottom pixel is left to show the 
stari of the plot. When there are 
only two pixeis left, at the lop 
and bottom, you are into the last 
15 seconds for this particular 
step. At the end of the step the 
screen clears, a new top line ap- 
pears and a new plot appears. At 
the end of the sequence, the 
word END appears. 

The program runs happily in 
my unexpanded ZXSI. Ob- 
viously, with more memory, a 
much more elegant program 
couki be produced using Proc 
tim as its base I have found the 
program most useful in a 
number of applications in the 



processing of both film and 
paper where daylight containers 
are used. I suppose with the 
right colour fitter over the VDU it 
::ould also be used in tine 
'darkroom' situations. 



* 


OJM ZI4I 


5 


DiMN$f4.4J 


10 


PRINT - STEPS" 


20 


INPUT A 


30 


GQSLIBSOO 


45 


PRtNT 'N/L- 


46 


INPUT F$ 


47 


CLS 


60 


GOSUB 900 


^00 


PRINT - END- 


101 


STOP 


500 


FOR K - 1 TO A 


510 


PRINT " NAME STEP* 


520 


INPUT K$ 


530 


LETN$fK)=K$ 


540 


PRINT -TIME FOR': 




N$iK) 


720 


INPUT Z 


730 


L£TZ(KJ = Z 


740 


NEXTK 


750 


RETURN 


900 


FOR P = 1 TO A 


SlO 


PRINT N*(P);" FOR"; 




ZiPi;-MlNS.- 


915 


LETW-tZ(Pt*4| 


920 


FORR = 0TOW 


930 


PLOT 0,R 


940 


NEXTfl 


950 


FOR Q - 1 TO W 


955 


PAUSE 748 


960 


UNPLOT O.Q 


980 


NEXT Q 


9d5 


CLS 


990 


NEXTP 


999 


RETURN 




»3 



zx DOMPimistG FEB/MARCH Tiea 



27 



MACHINE CODE 



Memory 
remaining 



9999 PRINT "MEMORY ALLOCATtON .,, 
"PROGRAM ', USR 16514, 
"DtSPLAY FILE". USR 16522, 
"VARIABLES", USR 16&31. 
"WORK SPACE*'. USR 1 6540. 
"STACKS '. USR 16S59. 
"SYSTEM VARS". "125".„ 
"SPARE". USR 1S549 



4 

s 

4 
f 



If you've ever wondered 
what your computer 
does with all Its 
memory, lan Turtle has 
devised a useful pro- 
gram to tell you. 



Th^ BAStCp^n of the ttsimff. 



The machif>e code is meant 
to put in line 1 with a REM 
statement. Although the code 
i$ comqletaiy relocatable, the 
BASIC Una nine 9999 f assumes 



a REM statement HA/hen calling. 
Should vou not wish to use a 
HeK loader p the machine coile 
can be loaded using the follow 
ing program. 



I 

1 



This program is a memory re- 
mainjng mfimorv expanded' 
progfam With a difference. In- 
stead of Simply stating "7193 
byies used' on the screen, it 
splits up how the corripuier has 
used the bytes and how rn^ny 
bytes are remainlrig for future 
use. For ex am pie, on my flK 
ROM ZX80 wilh SK RAM, an 
output may be as folk^ws^ 



MEMORY ALLOCATION 


PROGRAM 


2943 


DISPLAY FILE 


793 


VARIABLES 


48 


WORK SPACE 





STACKS 


18 


SYTSTEM 




VARIABLES 


125 


SPARE 


4265 



It should be noted that the total 
number of bytes displayed adds 
up to 6192 which is 
8#T024, ie the total RAM 
available on an 8K computer 

Thanks for the 
memory 

The actual program ttself con- 
tains a REM statement with 61 
bytes of machine code, and 
another line of BASfC to call the 
machine code and present the 
display as shown above. The 
machine code segment con- 
sists of six smalf subroutines 
which are called Irom the Ime of 
BASIC. 

The titles on the left of the 
screen may be rioticad to be 
roughly the same as the system 
variable titles on pages 
1 77 179 of tha Sinclair 
manual. This is how the pro- 
gram actually works^ selecting 
the required areas to be cal- 
culated from the system vari- 
ables 
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MACHINE CODE 



1 REM (containing 61 of any 
chBrscter( 

2 FORI = 16514 TO 
16574 

3 INPUT A 

4 POKE I, A 

5 SCROLL 

6 PRINT PEEK U 

7 next; 



RUN this program and input the 
decimal! values given in the 
machine code listing. Note any 
mistakes made as these must 
be "re-POKEd* before tha end. 
When the last value i20l t has 
been inpLrt. the program (if 
everything has been input cor- 
foctW or at Jeast the correct 



number of figures have been in- 
put) will terminate ^ith 0/7 

[i found useful, the REM 
statement and line 9999 which 
calls the machine code can be 
SAVEd on tape and re-LQAOed 
before inputting any program. 
The 'SPARE" is very useful as tt 
give the bytes remnming ai any 



time. 

Any RAM to spare? 

If the user requires the sp<jre 
RAM option wtthout the rest, 
the program in Table 1 v^^iH 
achieve this. 



Op-codes 



Hex 



Decimal 



LO HLOOOO 


2 1 0000 


33.0,0 


ADD HL,SP 


39 


57 


m BC, lSTKE^JDJ 


ED4BtC40 


237,75,28,64 


ADO A.O 


C600 


198.0 


SBC HL,8C 


E042 


237.66 


LD B,H 


44 


68 


LDCL 


4D 


77 


RET 


C9 


201 



Comments 

Ctear HL register pair 
Set HL to value of SP 
Ld aC with STKEND 
Ctear carry 
Find memory left 
Put valve into BC 
for convenience 
Return to BASIC 



This machine code can b© plac- 
ed any w her Br though perhaps it 
would be best in a REM state^ 
menl ^n line 1 fwhich will re- 
quire 15 characters}. Using 
PRINT USR j address) will print 
out the memorv remaining. 

4 J^^fi^ f 




PftOG 


LD,HLiDFlLE) 


2AOC40 




L0eCj6509 


017D40 




Jfi CALCI + 461 


182E 


DISF 


LD HL,(VARS| 


2A1O40 




LD BC, ID FILE) 


ED4B0C40 




JRCALC(+37) 


T825 


VABLES 


LD HL[E UNE) 


2A1440 




LD BCJVARSI 


£046^040 




JR CALCI * 2B\ 


181C 


SPACE 


LD HLJSTKENDI 


2AIC40 




LD BC, if-LINEI 


ED4B1440 




JR CALCI -19> 


1813 


SPARE 


LD HL,0000 


210000 




ADD HL,SP 


39 




LD BCJSTKENDt 


ED4BIC40 




JR CALCI + 9) 


1609 


STACK 


LD HUOOOO 


210000 




ADD HL.SP 


39 




PUSH HL 


ES 




POPBC 


CI 




LD HL.IRAMTOPI 


2A0440 


CALC 


ADD A.O 


€600 




SBC HL,0C 


ED42 




U>8,H 


44 




LDCL 


4D 




RET 


C9 



42,12,64 

1,125,64 

24,46 

42,16.64 

237,75,12,64 

24.37 

42,20.64 

237,75,16,64 

24.28 

42,28,64 

237,75,20,64 

24.19 

33,0,0 

57 

237,75.28,64 

24,9 

33,0,0 

57, 

229 

193 

42,4,64 

198,0 

237,66 

68 

77 

201 



Program 
Display File 

Variables 

Calculator Stack, Ur^ 
being tvp^d 4 
work space 

Spare flAM 



Machine Stack 

+ 
GOSue Stack 



Calculate figure 



K.'. 



Th» tnachkm cods pmrt of lAe Msti^- 
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SOFTWARE REVIEWS 



On your spectrum 



Phil Carratt takes a long, 
hard look at some of the 
software available for 
the zx Spectrum. 



Stattrek 

— Fuller Micro 

Systems 

Fuller Micro Systems' Start r©k is 
a no trills vflfShon of the classic 
gsrre, for the V6K Spectrum. 
Your task, as ever, rs lo ctear ih« 
eight by eighi sector galaxv of 
the cursed Klingons. Nicely 
deiaited user-d^'ftned graphics 
are used to mark the Enterprise 
and any Khngons Or starbases in 
your current sectof . You are also 
told rhe state of y^^ enerQy 
reserves, shields and torpedoes. 
Sectors are numbar'ad con- 
seciitively. rather than in the 
more usual line^column format. 
S^ven commands are 
a variable In this version. 'Helm' 
requires a direction from to 7 
and Warp Factor' from 1 to 63. 



and IS used for movement. 
"Torpedo' uses the same direc 
t«on input, and will always 
destroy any Kiingon ri hits. 
whereas 'Phasers' seem to need 
an awfu! tot of energy to knock 
out the enemy. "Update' is 
equivalent to a short range 
display, and has to be used if 
you want the destroyed Klingon 
to disappear from the screen. 
Updating is done automatcally 
when the Enterprise moves. The 
Long Rarige Scan" shows Kl 
irtgonSp starbdses and stars in 
the Surrounding eigtst sectors 
and is slightly confusing as ^t is 
rvot justified, so that if there are 
only stars in a sector, it appears 
in the Klingons column. 'Shields' 
set The strength of your 
defences and the last command 
is 'Resign' for when you tire of 
the chase 
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The galaicv is weli supplied 
with starbases at which you can 
refuel, hut I cant help feeling 
that with such a limited number 
of commands and scenarious, 
you'd have to be a pretty 
dedicated Trekkie' to see this 
one through to the bitter end. 
However . it is reasonably quick. 
h#s good graphics (although ft 



Shaken but not 
stirred 1 
— Richard 
Shepherd Soft- 
ware 

The 48K Spectrum rather than 
the cinema is the venue for the 
latest James Bond ©pic. In 
ftichard Shepherd Software's 
'Shaken but not stirred* you pSay 
the part of 007 sent on a 
dangerous mission to disarm a 
nuctear missive, which has been 
stolen by the dastardty Dr. 
Deeth. Having been briefed by 
M and after selecting your 
weapons from the range that 
has to offer, you set out on your 
adventure. 

In the firfst stege, you must 
travel the world and try to stay 
alive tong enough to gvtFbtr suf- 
ficient ckies to kteniify xh^ 
island on which Dr. Death hes 
his base. Muggers, midgets and 
priests are out to get you, arxJ 
you will also have to cope with 
offers of mysterious meetings, 
ur^jdentified packages and 
suspicious bowls of fruit. As 
long «s you don't do it too often, 
you can return to Loridon to 
replenish your strength ar>d 
restock your personal arfrioury 




If you manage to ftnd The 
isiandn you go on to The second 
stage in which yoiJ fiave to 
discover the entrance to Dr. 
Death's underwater lair. The 
locations on ihe istand are 
bgically conn^^ted (although 
different for each gamel^ so you 
can build up a m^p. The sea, 
beach, woods and plantation all 
hold their own special terrors 
which attack wiihout warning 
as you move around. If you run 



out of weapons with whtch to 
beat off the attentions of 
sharks, wolves and scorpions, 
then you will have to resort to 
brute forcer which leads to a 
rapid reduction in strength 
There is no going back to Lon- 
don so it is important to try and 
discover the secret stock of 
ben^edrrie which restores your 
strength I don't remember 
James Bond ever takrig drugs 
[apart from the occasional 
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wouM have been nice to see the 
torpedo tracks] and sound ef- { 
fects. 

'Startrek^ is priced m CS SO 
andfs ffvaffaijh from fuffer Mtcro 
Sy^terrys^ The ZX Cenfrs, 
Sweeting Strett LivsrpoQl 2. 



Mickey FinnM and Tm not sure 
it's the sort of Wea that shouW 
be incorporated m a game 

For vour eyes only 

] never managed to find the latr, 
but if I had I woukf have been 
confronted with a 10 by 10 
room maze, displayed three 
dimensionally on the screen - 
Somewhere in it is the control 
room with the warhe^. and 
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see the 



£5.50 
f Micro 

^2, 



abo Paws, the steel fisted bad- 
die who PS tOHs> strong to fight 
against, and $o must be avoided 
at all costs. Movement is by us- 
irtg thi cursor controISp and you 
can atso get a map of tht maze, 
but this is displayed for just 1 
seconds and c#n only be used 
thfifc tjmes. (f you find the con 
trol room, you then face a 
mastermrnd-type puzzle to crack 
the secret code which defuses 
the bomb- And if you manage 
that then l think you deserve a 
vodka marthni shaken not stir- 
red, of course f 

This is the best progfam I've 



Seen from Richard Shepherd, 
and there is certamlv plenty of it. 
The game can be SAVEd. bu( 
once restored cannoi be SAVEd 
again. I think it's a shame that all 
the graphk:s are left fof the la^t 
section, whk^h is very hard to 
reach. Little use is made of 
sound and rofhor too much use 
IS made of the RND function for 
rT>e to be hooked. 

'Shaken but nof stm^ed' is 
prtce^f £5. 50 &nd is 3s^3i/&b/e 
ffOm ffichard Shepherd Soft- 
ware, FreepQst, Mafd&rrbe&d, 
Berks. SL6 5BY. 





Football manager 
- Addictive 

Cames 

Versions oF Addictive Games' 
Football manager have been 
ixoduced for alt che popular 
home micros, and it is now 
available for the 48 K Spectrum. 

You are given the manager- 
ship of any one Of the 64 teams 
in the league (you can even 
change any team's name to 
your own favourke if it is not 
orie of those shown). Whichever 
team you choose, it begins in 
divrsion four at the start of a 
new seasofi. Your aim ^s to 
achieve promotion and a good 
run in the FA Cup - who 
knows, perhaps even win it^ 

The league is split into four 
divisions oM6 team^. so each 
season invoh/es 15 league mat- 
ches plus up to eight rounds of 
the FA Cup You start off with a 
squad of 12 players and 
C10O.000 to spend in ihe 
transfer market if you wish. If 
you>e the sort of manager who 
likes to try and buy your way to 
the top. then you can also obtain 
a bank k>sn up to a cenain credit 
limit based on your division, at a 
1 % per week rate of interest. 

The players, whose names 
are I hose of current league fooi 
bailers, have three attributes 
Frrst, tfwy are either defence, 
miftfield or attackirtg ptayers. 
Second, they have a skill rating 
of 1 to Sp on which depends 
tfieir value. Third, they have an 
energy rating of 1 to 20. which 
goes down by one for each 
game played, and up by 10 for 
each game rested. When you 
come to play a match you are 



given The 'team altnbutes' for 
yourself and the opposrtKsn, and 
It IS then up to you to juggte with 
the composition of yout team if 
you need to The five team at- 
tributes are the average energy 
rating, morale 4 which goes up 
and down depending on resuhsj, 
and then the total skill rating in 
defence, midfie^d and attack. 

With the team selected, you 
can sit back and watch the 
match highlighls in moving 3-D 
giaphics. This is what makes 
the game more than just a 
sophisticated 'Kingdoms'. 
Seven of eight goalmouth in- 
cidents are shown, with players 
running around, moving into 
position, and then shooting at 
goaf. Having to helpless^ watch 
the results of your decisions like 
this is alrnost as exhaust ing as 
playing. The final score is based 
on the team attributes, but there 
is always the chancre of a sf^ck 
result. After the high(ighis. if it 
was a league match the rest of 
the results are given and the 
league table calculated and 
displayed. 

Match of the day 

Each week you are shown youf 
financial batance sheet. Outgo- 
ings are wages, which depend 
on the number of players and 
their value, ground rent, and in- 
terest on your loan (if any}. In- 
comings are gate receipts, 
which are based on your posi^ 
tion and your oppositran's posi- 
tion in the league . A good FA 
Cup fiJn can also be a money 
spinner. At the end of the 
season, promotion and relega- 
tion take place, you are given a ^ 
bonus according to youf league^ 
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position and a 'manag^iaf suc- 
cess rating' is calcutatad. 

There 15 a fac^li^v 10 SAVE 
%h& game at snv point so that 
you can progress wiih one team 
for as long as yqu Itke^ This 
feature is often available in 
adventure or chess programs, 
but / always find r iorgtsi wher^ 
I've been, or whm strategy I 
was folbiiAfing. With Footbdll 
Manager, this is not a pfoWem, 
8$ all the information you need is 
availabie at each siage. 

Although Vm no great foot- 
ball fan, I really enjoyed playing 
this game, Oespiie having been 
converted from a 2X81 pro 
gram, excellent use is made of 
colour and user-defined 



gj-aphic^. The game is very 
logicaNy put together, so that 
the devebpn^ent of strategy and 
tactics has a real eftact. For ex- 
ample, one of my teams got 
through to the fourth rourtd of 
the FA Cup whefe it was beaten 
by a second division side. This 
ppsei morale and meant that our 
promotk^n bid failed. Perhaps I 
shouti have given up the FA 
Cup run aixl held some good 
players back - the possibitnies 
^re endless. Bfian Dough had 
better watch out! 

'footb&ti manager' is £7.95 
3fKf is avai/abie from Addictive 
G^fn^s. PO Box 2 78, Conntbur- 
iow. Mmon Keynes. MKf4 7N£ 




PI mania 
— Automata 

I thought Pima ma was the 
reason Tm two stone over- 
weight until I leceivBd 
Automania's new adventure 
program for the 48K Spectrum, 
Advertised as The Adventure 
Game that's for Real\ there is 
more than just satisfaction 
awaiting the person who cracks 
this puzzle It you Fnterpret the 
clues correctly you can work out 
the time, date and place where 
someone will be waiting 10 hand 
ov^ the 'Golden Sundial of Pi'. 
The Sundial is £6,000 worth of 
gold, diamond, lapis lazuli and 
obsidian, crafted by the award^ 
winning designer^ Barbara Tip- 
ple. The prize is on show at 
South sea, and win also be 
displayed at computer fai^s arid 
e?(hibitions {accompanied by 
Securicor, t hope, in case 
anyone thinks of a less subtle 
method of winriing it II. 

The program sta^rts in a 
none-too-fr^endly way wrih dire 
threats against anyone anemp^ 
ting to pirate Pimania. Then you 
have to work out the 'key' 
which unlocks the First Gate of 
Pi, arid you get to meet the Pi 



Man for the first lime. This ali- 
singing, eHdancing little 
creature appears from time to 
time in the adventure, and may 
help or hirKtef your progress. 



Baked beans? 

The adventure itself is no! a par- 
ticuiarliy large one, around 
20-30 tocBtKKiSp with only sfiort 
descriptkins. Tl>e locations are 
logically connected, and you 
rrfcove between them by entering 
a number, which may or may 
not have been suggested in the 
description. Objects are random- 
ly scattered around, and a pretty 
odd bunch of objects they are 
a cross between the Generation 
Game' conveyor beh and the 
adverts that come after. A cudd- 
ly toy. hula hoop, pork pie, bak- 
ed beans and quite a few others 
are to be four>d, although I didn't 
have time to do anything very 
useful with them afterwards! 

Tfve program's vocabulary is 
described as 'absolutely vast', 
but if you estclude the objects 
and words which have no useful 
effect, the actual vocabulary Is 
pretty small. The processing of 
words entered is reasonably 




quick, but if the phrase ts not 
understood Or a number is 
entered which ts not a valid exit, 
the command is reiected and the 
location re-displayed on the 
screen. This makes the game 
rather stow TO play. 

Auiomaisere (in)fan>ousfor 
thejr ZX81 'cans of worrns' pro- 
grams, and despite the anempt 
to 90 more up-market with 
Phmania, some of the program is 
distinctly seedy. Rancid sewage 
pipes ftow into dogged canals , 
watch out for the scab infested 
odorous prr and you can guess 
what the sound effects are 
when you collect the baked 
beans f If frustration causes you 
to use language more suitable 
for the 'c&n of worms', you wilt 
be harshly puNnished by the Pi 
Man. 

'PfmaniB^ is £fO and is 
avaMhfe from AuTomots Ltd., 
65A O^ftCJme fio0d. Ponsmouth 
P05 3ift 



All Singing, atl 
dancing 

Where the program does scoff | 
is in the 3arge number of tunas 
and the clever use of moving 
user defined Qraphics. Tha 
tunes range from the 'Hokey 
Cokey' complete with dancing | 
Pi Man. to a gratingly not q una- 
fight rendering of "Lucy in the J 
Sky with Diamonds' when youj 
collect the valiumf 

I didn't have sufficient time I 
to work out how the ob|ects j 
relate to each other or to the ! 
locations, so I haven't any idea | 
what the solution is or what 
form it might take. But with so 
many ob}ects. tunes, iocations 
and graphics, some or all oi 
which may provide ciues to the 
treasure p there's certainly many 
hours of detective work to put 
in. 
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COBRA 1000 

THE COMPLETE BUSINESS 
SYSTEM FOR THE ZX81 

The Cobra computer system allows you to expand your Sinclair ZX81 into a powerful and efticient 

computef for the small business. 

• Accommodates a full range of business hardware 

• Capacity for up to 9- 1 2 boards 

• PCS slide guide systems ensure total stabilHy 

• All add-on htardware comes complete with leads and sockets — no soldering of drilling necessary 

• Durable, lightweight metal computer case 

• Fully professional keyboard — with space bar 

HIGH QUALITY, FULLY BUILT BASIC MODEL £79.95 + VAT 

Expand your Cobra with a comprehensive choice of add-ons: 

• Interlaces • Tape drive unit • Upper and lower case character board • High resolution graphics 

• Input /output ports • Light pen • Colour Modulator 

THE CHEAPEST INTERFACES ON THE MARKET 

RS 232 Interface 

At last a high quality 232C interface to allow you to connect your ZX81 to any 232C printer from 
the cheapest dot matrix to the most expensive daisy wheel. Look at these features: 

Baud rate variable from 11 to 9600 with software control 

Upper and lower case printout 

Up to 1 20 haracters per line 

Small and compact — fits on to the back of your ZX like a RAIWI pack 

• Uses the ZX power supply 

• Output via a small 3 pin jack. 

Price only £26 + VAT 

Centronics Interface 

Allows you to connect the ZX to any Centronics printer. Has similar features to the 232C interface — 
one exception is that output is via a 24 way socket al the back of the unit. 

Price only £26 + VAT 

Coming Soon: ZX81 SPECTRUM MICRODRIVE INTERFACE 

Connect the Sinclair to the new Spectrum Microdnvel As scon as the microdrive is available we will be 
developing an interface for it to be connected to your ZX. 

Interfaces will also be available to adapt this example of modern micro engineering for use with Apple 
and Pet computers. 

This Is just one of the future developments by Cobta Technology. 

MICROLINE A PRINTER 

• Print speed 120 characters per second • Bidirectional printing •9x7 dot matrix •5-10 and 6.5 
characters per inch • 8 or 1 lines p&: inch • Vertical tabulation and form feed • Form length user 
selectable • Upper and lower case • Block graphics • 1 line print buffer • 80 characters per fine 

Price £281.75 inclusive of VAT 

COBRA TECHNOLOGY LIMITED 

378 Caledonian Road, Islington, London N1 1DY 

Please send SAE for brochure 

-^ ■ ^^^^^^ - ^ ^^^_ 

2k COMPUTIMQ PEB/MAI1 ISaa 



33 



ZX81 DOMESTIC 



House names 



Should you have a problem 
searching for a house with 
a name but no number, Mr 
Graham of county Durham has 
come up with a clever solution. 




This pfogfam, wnl^en for the 
ZX81 wrth 16K RAM Pack 
following initial oniry will start 
immi&dhately wrth a maFn menu. 
This menu offers you seven op- 
tions: ia list of hous« names: a 
search tor a house nam^e; a 
display of a street; the oppor- 
tunity to entef or amend a house 
nan^; to start a new file; to 
save a file on tape: or to finish. 
Tftn maps of 20 lines can be 
entef ed line by line and after 10 
lines have been entered you are 
asked if you would like to cor- 
rect any errors. If you make an 



error at this stage there is no 
need to worry as you can afc 
ways amend your entries tater 
using option 4. 

House Names will search for 
a property using the first few tet- 
ters of the name and then 
display a map on the screen 
with a flashing cursor m mvefse 
video adjacent to the house in 
qi^estjon, On revues!, the com- 
puter will Then search for 
anoiher property. Or>ce you 
have the correct display on 
screen, you can copy the screen 
onto a printer. 



Savtf and finish routines are 
inciuded in the hsting. For a 
more detailed guKle to the 
listing, here is a table of the 
variables used in the progi^n. 



B 


- Map screen number 


C 


- Map line number. 


D 


- Flag check. 


E 


- Loop coumer. 


F 


- Loop couriter. 


G 


- Flashing cursor hn© 




number. 


H 


- Flashtng cuisor loop 




counter. 


S 


- Save flag chock. 



X 


- Temporary map 




screen number. 


M$ 


~ Map string. 


N$ 


- Name siring 


PI 


- Temporary test. 


T$ 


- Test string. 


X« 


- Input check. 


Z* 


- Input. 



The reason why so many 
veriaNes were used was to pro- 
tect the screen maps. ShouW 
the program crash, try typing 
GOTO MENU and resian from 
there. 



1 


FICIST 








s 


CLEt^R 








3 


DIti rf«t 10,20 


,101 






4. 


DIM N$( 10^120 


^ li5> 






S 


OIH n$4 2C}0,20i 






6 


D IN Z * < 1 > 








7 


D IM >, * ^ 2 > 








SO 


LET D^l 








SI 


LET C"l 








52 


LET t>=0 








53 


LET e-1 








Si 


uer u^o 








ss 


LCT r4=i 








5& 


LET MENU =£00 








ie0 


REM * * S . GRRHRH , 


»# 




SO0 


CU5 

PRINT TAB 6; 








2ie 


"»»fi 


Xi^M^ 


=asGai£^b 


*s^!4*i 


PRINT 








9%B 




SS19 


PRINT "YOU nfK\>^ 


THE 


rot_i^owi 


NG OPTIONS. -■■ 








2 30 


PRINT 








24.0 


PRINT ■ a, LIST 


OF HOUSE NH 


Hes" 


. ■' e . SEARCH FOR 


R Mfl!1E'* , " 3 


. DXSPLfiY JTKfiE-l DHP^-," 


* - £N TE 


RVRHCND n MRHE"," 


S, 


STRRT R MEU 


FJLtii ■ . - t . J>=ttC : 


MLC ON 


i l-s:-j_ ,. 


7. Fxt4rz^}i ' . , ■• u. 




.; ! ■* 




BA^l 


PRINT 








asa 


PRINT TRB 6, 


"EUTER OPTION N 


UHSER" 








£60 


INPUT Z% 








270 


XJ- ZS ;-l UH 


z*; 


, ■ £i" 


THEN GO 


TO 2&0 








2-80 


LET R^ViRL Z$ 








^90 


CL& . 








30C» 


GOTO M»100ei 
PRINT TRb ii. 








100O 


"EEiii 


!S3K 


?r£j?Jap^n 


a - 








1O10 


Pftif/r 








1O40 


PRINT ■ YOU nRuE 


THe 


FOLLOW! 


■■(iv OPTIOiiS "■' . , 








10^3*3 


PRINT 1 fie o: 


■■1* 


A SELECTIVE 


LI5T , ■■ Tf+r. 6 ; "'2. 


R Fl.iLL 


LIST, " , 



1(370 PRINT TRS -3; "EMTEK 2F7 IGM IJ 
laSO^ INPUT 2* 

10^0 Jtr^ ^$-^'' " rj>::;i oUiU iii-i^^- 
il0O IF 7$<'*1" OH Z%>"B" THEN GO 

ro 1030 

1H0 LET R-URL Z» 

11;20 GOTO iRrf^WCi + £0«C 

l<f(50 PPINT 1 rte 6; ENTCR iNiTlRi. 

LETTER" 

IS 10 INPUT Z» 

12S0 IF Z*<"R' OR Z*>"Z' THEN GO 

TO 1210 

lae^ CLS 

1S25 SLOLt 

l£;£;5s >-'K'lHi J HL5 ^^; "^B^ti)-twCHaHLs9B" 

1^30 FOR F-1 TO N 

1340 XF Z$=R$lP> fl.i THEN PKlNJ T 

RB o;R»tPi 

1250 NEXT F 

12G0 PRINT TRB 10 ; "[ 



TRB &; "PRESS NxL TO CON! I^^JUE* 

12 70 INPUT Zt 

X&6& FRST 

1^90 GOTO MENU 

1400 CLS 

1410 FOR G=l TO N STEP S0 

i4t%3 rOR PS TO '*4li? 

i-jJO PRi::T rfio e;R*'.Fi 

14 40 NEXT F 

1450 PRINT RT £1,6;"PR£5S NvL TO 

CONTINUE" 
1460 INPUT Zv 

1470 CUS 

147S IF R*iF* i TO fi> --"HI"' Trt£M G 

OTO flENU 

1400 iMtlMT Q 

1+^iS i^-^TO ntHL= 

t>00t? h'HINT HT 3^6; ■ Ma 



201*3 PRINT '■ ENTFR HGUS^E NRJIE TO 

eE ;^ERRCHED FOR - " ^ , ' HOUSES IN 
DIFFEHEMT RRErt'3 MRY liRUti IC-ENT 

;=_m_ NHnf.S*- . . , *■ ENTt-f; PT lErti 
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EN f:e«Dv . ■• 

2eS0 INPUT T» 

£030 IF TS^'" THEN QOrO HENU 

^060 POKE 154-37, S5S 

eeee for i^ = i to b 

sees LET G=o 

£090 FOR K^l TO £3 

6100 ir r$-j<i»it^K> ij, jro i.tLN » ^j 

THEN GOTO £30e 

2105 LET G=G+1 

2110 NEXT K 

2120 NEXT e 

£130 C1_S 

^1^0 PRINT ht if» . a . -aa^^i^09r<4HH^ 



OTHER 



* * * 



ai70 



INPUT z s 
IF Z*<>"Y" 

c:2C?0 GOTO S0t!<(i!> 

£3^5 LET D^i 
2310 GOSUB 30it5 
2400 PRINT "PRE '55 
, tJ-' WRONG OK 



NR«ie'?";Tlf*ei i4^"VyN"' 



THEW GOTO MENU 



""£"" END 



a4©S SLOU 

£-110 FOR M^l TO ^ 

24-20 PRINT ftT G < IS; "W 

S4-3a MtXl H 

34 SO f-an M = i TO ji 

S460 PRINT AT G^IS;''!" 

2170 NEXT H 

24- ?5 LET D=<J 

e-ieo IP iriKEvi="" then -joto £^110 

^4.90 IF iNf.tVj^w" 1 ntN ;£uro *iii3 

^4.^3 IF INKEV*^"C" THEN COPV 

?4'95 GOTO \^ ^M\% 

3000 REn l3aHBIiJrer=T:^? g!l»iaRBg 

:jici0i let C'=ei 

30O5 let E = 1 

3fMO PRINT ;il. '■-■•, 

3050 FOR F=l to 2D 

^03d PRINT THt:- S;n* iE,f / ; NH lL,F? 

30 4 o iie>;t f 

3iJS0 IF D = l THEIt RETURN 

3«60 PRINT "JRN OTHER MRP^ V/N" 

INPUT Z» 

CLS 

IF Z»<^"V" THEN '30T0 llENU 

3090 LET E=E+1 

:;035 IF t>10 TH^H 

3100 GOTO 3010 

PRINT TRB 6; "% 



30 70 
3075 

3oeo 



4-O0O 



LI=T Csl 



4010 PRINT 

4020 PRINT "YOU MftV UPDft TE i\H EX 
I5TING MftPy OR YOU CAr-J H»=)yC A St- 
RNK SCREEN TO DRAU< 1=5 ?^^::^' MRP - " , 
TRB Si"ONLV 10 «RE RUJ^IL>^BLE" 
4.©£5 PRINT 

10O0 PRINT ■ VOUi iJILL tJt: aj:ui£N TH 
e CHANCE TO RECTIFY rtl^fr ERRORS U 
RTER ■* 

4<S3a PRINT 

4033 PRINT "A SCREEN HAS ONLY 33© 
C aMES - Y OU **1HV NtifD ilUiKir i iti^iN D 
WE 5 GREEN. •■ 

4©3S PRINT "NOTE A NEW MAP START 
S LINE 1" , , . 
4040 PRINT 

iOS0 INPUT 2* 

4G60 IF Z$<>* 

4063 LET S-e 

406S ',1. J- 

.iP70 f-i^lHl ^l 

ING7 N/'E. 

40a0 INPUT z* 
40S1 IF Z» < > "N" 



CO vou *.."i^tir re i:i?jJTi 



THEN GOTD MENU 



21 O; "ME*. J OR £>,IST 



RNI> Z»^>"E" TH^N 



GOTO ^a^o 

4100 i: Z9s> 
4130 PRINT 
NCE NUMBER 
ENTER ""^3"- 
4135 PRINT 

NUH6t;R ON 

THt- MWIJ 
413e PRINT 



" TJiCN Gi-VrU ^^wVnTtS 
ENTER THE MRP REFERE 
IF NOT KNOUN PLEASE 



*• YOU SHOULD FIWD THE 
THE EXTREME LEFT OF 

Rt'v^I .©; ''ENTER NUTlQEfl 



41443 INPUT y.% 

4lSe IF >i.%<"^" 
X^O JUT '..J AL X » 

GOTO 41443 

416(5 CL-3 

4173 IF X* = '*0'* 

4 1^0 LET X^UrtL 

4 200 PRINT 

4^01 PRINT X*, '• 

430S FOR G=l TO 

4210 FOR F=G TO 

4SS0 PRINT TAe 
; N ¥ 1 -X . r .' 

42SS NEXT F 

4330 GOSUG SSid 

42 35 CLS 

423o PRINT 

4240 NEXT G 

42 73 GOTO MENU 

5000 PF*INT RT 9 



OR 

OR 



OAL 



3'* Oh 

X !> > 1 Ki 



t*rtL 

THEN 



THEN 



GOTO 33 0t? 



23 STEP 13 
G+:3 
3,F;TAB o,M* 



,F> 



7; ' iiirv-aa^'«>a?^i^ttf-ida 



SO01 KKir^7 

501© LET D -O 

5323 PRINT C;'-.";TAe 3;C; 

S350 SCROLL 

SeS3 PRINT fit £1,3^ tHTtR flfj*^ - 13 

CMRR3^ OR""i;Z"'TO END" 

S073 INPUT tlSV&^O 

5»t3B* IF ^•*lL^,c,>^l TO :S* -"zz- Ji-»e 
N GGi'_! :3:^-i j< 

539kJ PRini HI :i«?,'J, L*; IM& t?<ii»it^, 
Cf 

5133 PRINT AT 21 , U; 'tl-J fCR r*AM*i - 
16 LETTERS 

51 lo INPUT Hue.vy 

5120 PRINT AT 13 , IE- j N* iS , C) 
5130 PPlHT AT 21 J. 3; " 



5143 
S153 

5151 
5152 

5503 
5173 

5191 

5233 
3223 



IF D»l THEN RETURN 
LET N=N+1 

LET CcC+1 

LET J=l 

XF C=ll OR C=21 THEN G03UB 

IK L'w21 THEN GuTO 53J?3 
LET B=&-»1 
LET C = l 

IF B<>11 THEN GOTO S350 
,^IMT ■ 



TAB G; "PRESS N.'L TO C 



Ht;d£l LiO 



5233 PRINT 

ONTINUE" 

524 3 INPUT Z% 

SS45 LET M*<B^CJ=" 

5253 G OT O N^ N t-' ^ ,^_,^ ,,„ , 

SS35 LET >:-y 

5513 i-'RiNr NT ^1.. (tf; -HKfc 

RRECT? Y/N" 

5523 INPUT Z* 

5533 IF Z»="Y" THEN RETURN 

SS43 PRINT AT 21,3; "ENTER I^lCOl*R 

ECT LINE NUMBER" 

S550 iNPLfT P-% 

S55S IF P»<*1" OR 

P*<>lrrr URL P$ OR 

GOTO S5S3 
SSSS LET P=UAL P# 
5563 LET Ll=P 

5565 IF U>13 THEN LET Ms-U-lO 
5573 PRINT AT 21-3;"ENreR MAP MA 
X, le CHARACTERS.'" 

5^e0 INPUT Hf iX,P* I 

SSdS PRINT riT U .6, Hf iX ,P) ; 1 



P»> 
UAL 



'9" OR 

p$>^e 



UAL 
THEN 
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ZX81 DOMESTIC 



5590 PRINT rtT 21.^;"iiaTtft NMJiE M 

H'K . l-S !,£: i TtfRS- , 

5&0O INPUT I4*iX.P) 

S520 PRINT ftT U^16; 

S63« PRINT RT 21. O; 

RPeCT ? Vy'M 

5640 INPUT Z» 

S64S P??If;T riT £1.W 



♦ * 



■H'?L.5E -■fi=^' 



i^-» 



'flRE THESE 



CO 



rrr- ^t 

• -TRB 

70t0 
T^tl3 



LET j-i 
n£ t URN 
PRINT ■ 



THEN OOTO S54^l? 



^ilU 



iMU^I 



nff-rlNi 1-41 i 1 r 3, "bVi^Rr PtiiLuRD 
RB fi, '"l-'HE^^ N./L UHEm RERDY, 

3. "OR ""f^'-" pQj^ n£.HU" 
INPUT is 

IF zs;. ' " THEN yc?ra iisnu 

;3ROt_ ' M y'S ' 
LE:T S-1 

GOTO Mt:;j:j 

Xf^ 3=1 TillZfl GO TO C -- ;J 

PRINT 1 A£? 12, "lEEsauass , ' 

PILE HRS KuT e&Eti ^RueLv'*." 
S *iC». 7 r.GSRIJi TO f^irjiSH- 




7040 

6iki2S 



INPUT 

IF 25 

CL3 

PRINT 



?" THEM UiQTQ flENU 



RT JC,!©; 



FIUISH 



OU *^RUE THE *=^0!_1_0U* ING CPTZCHS:- 

J. . LA^r OK rtUUSE NRrtE5 

;£ . SERRCH FDR i=) NRME 

3. DXSPURV c^TREET MRP& 

i * ENTER -'RMEND « NRME 

S, 5TRRT fl NEU FILE 

£-. sRUE FILE ON TAPE 

ENTER OPTION NUMBER 



RKENSXDE 

RLLVNGRRE 

RL NE Sfi 

RSHCPOFT 

RTTONBURN 

RULDEOPN 

RUDNDhiLE 

RVLL^/'^J 

RVTONDRLE 

BEECH HOLME 

c?RRESlDE 

&RRMDELHQV.t 

PRE TTEhiLRM 

BRIERMEDE 

BUHN BRRE 

CRXRNRUON 

CRMERTON 

CRMILLR 

COLDUELL LODGE 

&RLEGRRTH 

PRCS5 M/L. TO *:ONTINUE 



r.FF«PCMING 

MRPr. nxNE 

'-•RP?FhJFOPC 

URTENDLRTH 

UERRHOLME 

UELLTv^N 

IJERNETH 

ME5T UIEL' 

UE5TLRND5 

UESTOE 

UILLOUBRRE 

UTNGRl?i,tE 



GOT' 



:*-, 



rPT OOUTT E 



OUT", 

fl CUP 
ERRLV 
RERDV ' 



IF J ^ > 1. "M El fit 

PRINT I Rib IQ 

I HE 3'\:f^.i^=ii4 tJli-L PLRNK 
TfiB C, ''i^O Liti ^'Effr PrtriENT 
Si0i;e. t-RXNT ^,''CO RND HAKE 
CF TER OR HR*JE" ; 'IHB '3; "AN 
UiP.TH"',TR© 7;-Kt," ri.'L. U'HtN 
^eSe INPUT Z ^ 

UET G-1 

FOR E=i ro e 

FOR F=l TO 20 

LET R» ,=5J =tl* *£,F.' 

IF R* fGJ I'l* ■:*'«" OR R»iGI 

THEN LET R»tG) = '|M" 
LET G=<**a. 
NE>.T F 
NCXT E 

FOR Jf. 1 TO G-i 
Huh L=K+1 to 
XF R« {L> > =R« 



634. C> 

8065 
>"Z ' 
©Q7C 

ei£o 

3 60 

©170 
5^^^ 



tlJ 






THEN GOTO 8 



LET T*-R*H_.f 
LET R»lL) =R* 
LET R»*t^..* ^T» 
NEXT L 
NEXT K 
LET J=(J 
GOTO MENU 
STOP 



(K) 









I ^fijBiBT^H' ^sn ^ 




PR 


ES 


3 r-i,'L T»j ijfiTlKJE 








5UN .* L ND R D <,♦ IL 5 


«c 




*e*********4r**t***« 




* 


H 


« B THE POPLRRS 




* 


I 


* 




* 


G 


t ■<ftYTONDRLE 




* 


H 


« ■ FELLDRLE 


D 


* 




* m ERGLESFIELD 




* 


H 


*■ 


E 


* 


e 


« ■ GRHILLR 




* 


u 


* 


N 


# 





t a GORSEMOOQ 




« 


R 


# 


E 


♦ 


T 


4 BURN BRRE 




* 


H 


SCHOOL ENTPRNCE 




* 




« ■ TUDOR LODGE 




* 


L 


« 




« 


R 


» ■ RLNESS 
« ■ DENE-5.IDE 




* 


N 




« 


E 


« 




♦ 




fr fl GLENDEUON 


S5 B 




1 ' 


•H' END .. "U" URONG 


"C" TO 


3PY 
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The 





your 
dreams 



Our reviewer, James walsh, looks at the 
latest offering from Artie Computing 
and tries to win himself £10,000. 

claimed the amouhl of money is 
increased on a weekly basis F 

OK, a (ooks as ihoygh n has 
alma 5 E LOADed. Hurrving !o 
gel my r^gistraiion form so thai 
I €an quickly claim my pfize, I 
S4I down waiting fof The pro^ 
gr^m to b^in You are first 
greeied with a menu which ol- 
fets you five options: ho^ to 
register, rules and play, 5e« a 
54Hni>le clue, how lo claim the 
prize and see the real clue^. 

All Clued up? 

The fules program <s giood. 
There is a nice sequence d( 
graptircs to start - a key 
moves across !he screen ard 
turns in a bck. After read trig 
the rules r I pressed for option 3 
and had a glance at the sample 
clue. After the sol uT ion has 
been explained to you. you are 
ready (M to stert on the feal 




KHAKIT is a new program from 
Artie Cornputing which claims 
to be the ultimare adventure for 
the Spectrum^ ZX 81 with the 
added bonus of ^ genefours 
priie if vou should be the first w 
^KRAKIT'. R^taning at C9 95 in 
tfws coupilry, »i cert ami y i$ni 
cheap - but IS I? worth the 
cash^ Theie is only or^e way to 
firxJ out - caf;^ett^ m, LOAD 
^PULES\ press Ray. sit back 
arid wait. 

Because of the complexity 
of the pri:^ram. the rules and 
clues hsvE been spEit up ifito 
twd separate programs on the 
16K ZX81 and ZX Spectrum, 
So. wh^e vve are watittng for the 
program to LOAD. Ill tell you 
something about the package 
hself 

The story so far... 

Tru; story is that your eccentric 

Idther has left you C 10.000 ^n 



his wiil, but (and it is a big but) 
to claim the money, you must 
firsi solve 1 2 Clues before you 
can ga^n access to the bank ac 
count tn which «he money has 
b«een placed. The prize rnofiey 
actually e?£^sts and |us7 lo rndke 
thills completely fair^ Amc 
Computing have released the 
program simultar^eously m 
America to run on the Timeic 
1 000 Arte are quite definitely 
going a^^ll the way to make it 
successful and fun not only 
has there been a fot of press on 
the package, but Arttc have set 
up a 24 hour Telephone answef 
tine so thai contestants can 
keep themselves informed 
abcxjt tfie s^tatus o1 the contest 
and the amoiint of prize money 
now ovailable !if the pfize \s not 



ciues- -Which I did. So, 
LOADing the clues program, 
after a couple of moments (in 
ZX time, of course} up comes 
the tit^ page: 

WELCOME TO KRAKIT. THE 
ULTIMATE ADVENTURE 

TWs certainly looks promising ? 

Then it's down to the teal 
work of this program ~ the 
clues thiemse^ves. Their difficul- 
ty ranges ftom n^efately dtf 
ficulf to downright impossfbie, 
but they are not all aiorig the 
same lines ^s ^s so often the 
case With games 

Mow for the ov^ disappoint 
m^ni of th^ program - thefe 
are no graph^s m a) I. Surety 
ttiey could have 'jazzed' up the 
dues a littk with some ani- 
mated diagrams or moving 
pieces. That might sound a Jittfe 
silly, but It would be nice and 
would certainly brighten up the 
0ame^ As it is the program has 
been written almost entirely in 
BASIC, which seems rather 
w^^t^ful Ol w^ce and lim^, 
thougf^ fortunately (as you wiU 
soon find out I the time I actor is 
not so imponanii 

Actually playing the g^me iS 
quite fun. but \ fail lo see efte 
need to take the tfoubl* to put 
on a cassette and Foad ^t a41 in 
and spend hours stanrtg at a TV 
screen, when it could quite 
easily have been written out on 
a few pieces of A4 paper and 
sold for a tenth of the price. 

As for the game itself, it is 
definilely good if you are into 
cryptic clues and mind bending 
puzzles, but \ would not say it 
was for the major rty of games 
players. Needless to say, I have 
not filled in my registration foim 
yet I 

KRAKIT IS priced at C9.9B and 
IS available from Artie Com.- 
puting Lid, 336 James Recktil 
Avenue, Huli North Number- 
side HUa OJA. 
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your 




Pyzzled by Dr. Nowotnik, after 
a glass of wine Nick Pearce 
settles down to'checking out 
some cf the software 
commercially available for your 
ZX81. 



The Nowotnik 
puzzle and 
Other Diversions 
— Phipps 
Associates 

tf vou'fe bored with that drat- 
ted Rubik cube, then the 
NowOtnik pu2zle iS an original 
concapt in comput-er games 
that might he just xhe ihif^g for 
VOu. The chances are yoiill be 
toArifig ciit your hair in hand- 
fulis trying to solve ihe puf^le 
at the simple SI tevel of pJay, 
knowing thai there are four pro- 
gress ivaty harder levels to 
move onto if you ever do 
manage to get it worked oat. 
"Easy — it's only two dimen- 
siooar', I htasf you say. as I 
myself commented - until, 
that is, I had seen the pieces 
shuffled and attempted a few 
explorstory moves. It is indeed 
a pM^ile ot merely two dimen- 
sionSp but don't be under the 
mtsapprehension that it is. 
thefefore, a doddle. 

At the beginning, and when 
{and if I) completed, the pu^stle 
is in the form of four large 
squares. These squares are 
shuffled by the computer using 
a random selection of eight 
possible movements. The pro- 
blem is then to use these eight 
movements to get back the 
tour squares m their original 
layout. Ai the simplest level 
each of the four large squares is 
broken up into four bv the shuf- 



fle, giving sixteen s ma lief 
squares; at the hardest level 
the four squares are each divkl- 
ed into 144 elements, giving a 
total of 576 elements alto- 
gethert 




If you complete Ihe pu«la, 
you are told the number of 
moves taken, and there is a 
game save facility so that a 
parity completed puzzle can be 
continued, and hopefully fini- 



shed p later, I would have liked 
an option to reduce the number 
of shuffles so that some logical 
method of solution could be 
developed by trial and error dur 
ing the f ifst few^ tries; the sighl 
of a welf shuf]€d pyzzie on the 
first attempt rs itself rather 
daunting. 

The person who has 
mastered the magic cube ^'\\ 
have a he^d start in tackling the 
Nowotnik puzzle, Conceptush 
ly, the problem is simifar; it is 
retativejy easy to complete one 
square, or face, but it is solving 
the whole puzzle without ruiri- 
ing Those squares, or faces. 
aFrpady completed that is so in 
furiatingJy difficult. 



b 

i\ 

I 
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» likod 
ymb&r 
logical 
lid be 
xduf 
I Sight 
jn The 
rathef 

has 

igthe 
ptual^ 



A very addictive game, and 
as IS so olten the case wuh this 
kind o< compeiition of self ver- 
sus the computfrr. it is very 
hard to admit defeat and ooe 
tends to pefS^SI. thinking that a 
few more n^v^s will have it 
ctacked. Pfrrhaps it js fortunate 
that thf ZX81 IS less portable 
than ihe cube, otherwise ^i 
would undoubtedtv make its 
appearance at parties with the 
nonchalaint adrniss^on, by 
devotees, of the number of 
moves Of lime taken to solve 
the puzzle. 

I A dynamic duo 

Two other games, routine m 
comparisoo to the pu^zte but 
riqnttheless absorbing, com- 
ptete this cassette and make it 
good valut for money. 

In DenrtoEttionH a wall ^ppear& 
at the bottom of the screen and 
the obiect is to knock down as 
many bf icks as possible usjng a 
'#' lired repeatedly at the 
wall. There is a catd^ - the 
wait moves upwards at a slight- 
ly taster rate than you can 
t knock brk:ks out, and also more 
wall« appear; eventually the 
game ends when a wall reaches 
the top of the screen, Points are 
awardeil for each bfick rerriov- 
ed. and the total for the game is 
dbplayed so that a competition 
between a number of players 
can be heJd. A fast moving in 
tefactive game and cornpleiely 
idioi proof - my four year old 
daughter played for about an 
hpuf Wfcttiout m a nag ing t o c rash 
the programi 



Finally, Tenpin simulates a 
standard game of tenpin bowl 
ing. The alley is displayed at the 
top of the ^reen, with score 
cards for either one or two 
players displayed below. The 
game is played over ten frames. 
When bowJing, you indicate the 
Strength of delivery; a stronger 
delivery m less accurate but in- 
creases the number of pins 
whrch fall if you make a hri. Not 
being a tenpin bowling affici- 
onado. I was intrigued by the 
scofmg which apparentty ts true 
to life and is coupled w^th 
'stri^kes^ and 'spares'- The 
graphics are fair; the ball dis- 
appear:^ when it hits the pins 
and the effect as the pirns fall 
arid siso disappear is rather dis- 
concerting. NonethelesSp a 
novel simulation to complete 
the package. 

Alt the games on this 
cassette require a ZXB1 with 
more than IK. and each pro- 
gram is duplicated on The 
reverse side. The programs can 
aki be LiSTed, ar>d Enstruct^ons 
for making security copies are 
given. Dr. Oavid Nowotnik, the 
author of the three prograrns. is 
a member of ihe Aylesbury 
Computer Club. 

*The Ntwatnik puz^h &n^ 
Ofhef DfvetsfOfys" casfs CS 00 
3nd ts ^v^i/ad/^ ffOFn Phtpps 
Assocmtes, MB/f Order DepL. 
9B t^sT SrreBt, Epsom, SiJrrey. 





Computerwine 
— computerwine 

If you make your own fruit 
Wines, you might find this 
package of interest, ft is aimed 
primarily at the more expert- 
erK:ed winemaker, and is a tool 
to enable precisely balanced 
Wine recipes to be designed 
quickly and accurately. For the 
amateur^ it shows thai there 
can be more to makirvg wine 
than religiously foNowFng recipe 
books - perhaps leading to the 
development of winemaking 
skills. 

The package is based on the 
results of recent snd apparently 
extensive research which has 
led to the discovery of some of 
the scientific principles which 
govern the balance of wines. It 
is now possible lo select 
through these principles the in« 
gredients of the must to give a 
wine of the required acidi-ly, 
body and aEcohoi content. 
Flavour is not scientifically 
defined but is left up to the 
winemsker through the choice 
of a large se lection.-' combrnation 
of fruits - although hints for 
achieving a wine of good 
flavour are given. The computer 
programs cover the design of 
balanced w^ne recipes for dry 
and medium wines fComputa- 
wine intend to make programs 
available for sweet and dessert 
wines soon). 



Instructions come in a 22 
page manual which is well 
writt^ and extremely helpful 
- a pleasant change, I feei: so 
often, otherwise good com- 
puter software is let down by 
the poor quality of the suppor- 
tjng documentation. As well as 
describing the background to 
the experimental work, 
together with the theory behind 
a 'balanced^ wme and giving a 
comprehensive explanation of 
the program, it also gives some 
useful practical hints on suc- 
cessful LOADing and the merits 
o' various cassette recorders 
and makes of cassette, tt gives 
a lot of usefuE information of a 
more general nature to help the 
winemaker, although probably 
not sufficient to instruci a com- 
plete beginner m the art of 
winemaking 

Five separate programs are 
recorded on the cassette, and 
each is duplicated on the 
reverse side. Rrst^y, there is the 
Preface- this takes three 
mhutes to LOAD and runs 
aulomaticaUy, starting with 
some nice graphics. It then 
displays a summary of a few of 
the more important points 
given in the manual. A nice 
touch (although I feel it is 
largely unnecessary) >s that the 
manual itself is sufficiently 
comprehensive and gives full 
instructions as well as ex- 
amples. 




^ » 

THOU5RNDS OF * 

RESEARCH "BASED * 

RECXPeS FOR * 

BRLRNCCD DRY RND * 



MEDIUM yiNES 
WITH CONTftOULEO 

PH 



* 
« 
« 
# 



BODY 

TOTRL RCIDITY 
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A wine time 



The other four pfograms con- 
tarn th^ calculations for the 
wine balances. The selection of 
the balance; and hence ^hfch 
of these four balance programs 
to u&e, tfapende on the wtne 
one wi&he$ to make- Balance ^ 
should give a quck, dry ^abte 
wine^ bfltance 3, a winfj which 
is a trnle improved in quality ^ 
KiHer in body and slightly 
sharper, but taking longer to 
make; balance 2 end 1 give 
wines of fuller body and more 
flavour. Each of these programs 
takes eboul six minutes lo load. 
These programs are used lo 
create wine recipes by specify 
ing {from 9 list giv^n \n the 
mtnueU which of Ihe two- 
ingredient sub recipes are to be 
used (up to eleven can be com- 
bined), and the proportion Of 
each. The programs go on to 
give data of^ the resulting 
overaH rjcipe leg percentage 
alcohol acidity 
and body^ and 
ingredient 
quantities. 



"ST 




In summary, a novel appli- 
cation for the ZX81 and a very 
wej I -produced package in all 
respects- The programs are 
easy to use, my only criticism 
b«ing the lime taken to LOAD 
which might tend to put off the 
casual winemikef; end one 
really does r^eecf a cassette 
recorder with a digitiser^ or fast 
f Of ward /cue facility, to be able 
to locate quickly the desired 
balance program. One coutd 
overcome this, of course, by 
SAVEing each balance on a 
separate cassette - instruc- 
tions for SA VEing the programs 
are given. 

I cannot comment on the 
quality of wines made usirig 
recipes developed from the 
Computawine programs — 
you II have to wait a year of so> 
I'm afraid, to find out the suc- 
cess of my affonsi Both wine 
making and cocDQUting are time 
consuming hobbies, and one 
tends IQ preclude the other — 
too much Wine and the humblie 
2X81 keyboard starts to 
resemble the cockpit display of 
Concorde in compleKity- For 
those who can combine both, 
this package may be well wofth 
looking at. 

Computawine' costs 
£7.95. and is svsff&b/e onfy 
froff} Computowifw^ S Lsbt/f- 



{ 
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Space invaders. 
Scramble and 
Breakout 
— Microgen 

space Invaders is Microgen' s 
version of the arcade type 
game of the same name in 
which you defend the Earth 
from successive armies of in^ 
vaders. On LOAD ing the pro- 
gram, you are presented with a 
choice of three speeds (normal, 
fast and superlastl. The in- 
vaders are displayed at the start 
of the game and there is a short 
pause before the action starts 
to allow you to prepai^e 
yourself. You have three lives 
(bases), and lose one each time 
a bomb from the invader fleet 
lands on you, or if you allow 
any invader ship to get down to 
the level of your shiekJs- The 
technique is to krvock out the 
lower ships first with your laser 
beam. 



Ten paints are awarded for 
each invader ship hit, and if you 
clear The first wave, another 
will take its place, and 
another Each time this oc- 

curs the game speed is increas- 
ed slightly The game perform- 
ed well and I found it enjoyabte 
without being positively addic- 
tive. However, I thought the ac- 
tion was somewhat jerky, par- 
ticularly at The slowest speed. I 
was lold by m a^p^wnc^ 
player who had a go that rt 
bears the most similarity to the 
arcade game whan it is played 
in the superfasi mode — too 
fast for me! 

Thie program includes the 
option to use Microgen 's joy- 
sticks, which I think would 
make a significant improve 



;? 



^^Vj^l 



Ni,N 
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ment over the use of the touch] 
sensitive keyboard for inter' 
active games of this sort. A] 
nice finishirig touch is the dis- 
play at the end of each garni I 
giving the score for that garni 
arwl ihe highest score so farpj 
thus enabling competitions l^\ 
be ptayed. 

This game is also marketed I 
by Sinclair under the Psion labd 
with Bomber, also by Microgen^ J 
on the reverse side. 

Scramble is another fast rr^-j 
tar active arcade type game, h 
this one, you are flying low over ] 
mountainous enemy terrein/ 
the objrect being to keep your) 
ship in the air for as lor\g Jis 
passible. At the same time. yPM 
have to shoot down as many ef | 
the akien attackers as you can. 



^.^ 
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and there ar« atr-io-air and 
ground based mi&siles to corv- 
tend wih as well. Points are 
^v^^ded fpf each aNen arid air- 
ro-Bur Of ground missflo you hit. 

Your fleet is small - three 
itijps - and only one is in the 
aif m. a im^e, although you cari 
^T a hcwiuK shiQ pf yoyi'' scor^i 
reacties five thousand points. 
Fortunately, you carry an 
unEimrted supply of ammunition 
plus one sman' bomb m e^ch 
shsp vArhich Will destroy every- 
thing in sight The nearer v*>u 
gei to the enemy b^se, the 
more Jienettc become the alien 
anacks on your ship. 

Again, joysticks can be used 
and woukj be a definite advan- 
tage w(th this gan^e, It is par 
tlcuiflfly difficult with The touch 
sensiitive keyboard of the ZX81 
to both maintain and achieve 
forwaic} and up and down 
movement as well *s battling 
wffN the ahen$. As wirh Space 
hvadefs, the most recent game 
$GOfe and highest so far' score 
are displayed to facilitate com- 
t^atitions. 



Another briclc„. 

Finally, frofn Micfo^en, Break- 
out j^s the traditional ping pong 
video game. Again you have a 
choice of three speeds [normal, 
fast and euperfast) and three 
lives per ooms. You scorw tHn 
points for each brick removed 
from the walL and after each 
hit. the speed of the ball in- 
creases sbghtiy. There are 
seven angles of rebound off the 
bat. and one life is tost each 
time the ball mioses the bat, 
Vou win one thousand points 
fof comptetefy clearing the wait 
(not much chance of that wtth 
yours truly al the controls, but 
With practice and at the 
slowest speed, who knows...). 
and a record of the highest 
score IS kept. A well- written 
and enjoyable version on this 
not ternbly inspmng rheme. 




All ihfifci three Micfogen 
games rts quire more than IK 
and are written ki machine 
code. They are 'locked', le the 
programs cannot be LISTed 
and. for example, modified by 
the user. They perform well, are 
enjoyable, and are idiot and 
crash priKjl*. However „ with on- 
ly one game on each cassette. 
they are in my opinion rather 
ovefpriced- There is only tyie 
recording on each cassetiep 
although the review copies all 
LOADed first time. 

'Sp&ce /nv&th/s', *Scmm 
bfe' ^nd 'Sre&kour' cosi £3 95 
ea^h &nd are ^^MBbte ffom 
Microgen, 24 Agsr Crescent 
Bfackfm/I^ Berkshife. 

Camestape 6, 
Breakout 
— J* K. Creve 

J. K. Greye are well-known for 
good quality software for th^ 
ZX81 , and this Fa^t 1 K game is 
no ej^ception. 

The three bat angles m this 
version, with full screen display 
and the fast smooth action. 



make IT a treat to play. It is writ- 
ten in machine code, and the 
speed Ecfioice of fast, medium 
and slowL and the bat siie 
I large or smalll can be vaned 
using POKE commands. A(^ 
thoiigh written in 1 K. this game 
can also be played on a ZX81 
with 1 6K RAM pack Eby POKt 
ing RAM TOP before LOAO^ng 
the program — full instructions 
are given I. 

Nothmg as straight forward 
as the usual Breakout wall of 
bficks on this one eitHer. The 
wall is built up of pound signs 
which convert to doltars when 
hit. Ten balls are available and a 
maximum score of S240 can 
be achieved (but not by mefh 
The instructions state that bat 
movement is effected by using 
the cursor keys 5 to 8' on the 
review copy, however, any key 
in the lop row from 1 to 5 
moved the bat to the left, keys 
from 8 to iTiOving it right. 

An exceifcent version of 
Breakout, and good value for 
money. That it runs Oh an unex- 
panded IK ZX81 is a commen- 
dable achievement, 

''Breskoi/t' cosis €f.9S and 
fs &\,^&ii^bfe by maii ofd&r from 
J. K. Grvye. O^pf. SU, tS 
Brendan Ciose, Okf/sftd Com- 
mon^ Bnstol or from branches 
of W H Sn^ith af7d o ther s torss. 



HAVEN HARDWARE 
ZX PRODUCTS & JUPITER ACE 

SAE for details. 4 Asby Road, Asby, Workfngton, Cumbria CA14 4RR, 

Prices include VAT and P & P. 

Some of the products are also available from the following agents: 

THE BUFFER SHOP. 374A STREATHAM HIGH ROAD, LONDON SW16 

MICROWARE, 5 ST PETER'S LANE, LEICESTER. 
PHILLIP COPLEY HI-FI, 7 CLIFFARD COURT, OSSETT, WEST YORKSHIRE, 

TRADE ENQUIRIES WELCOME 

ZX80 & ZX81 HARDWARE 

Repeating Key Module KIT €3,95 BUILT £5.95 
(As reviewed by Popular Computing Weekly] 

Inverse Video Module KIT £2.95 BUILT £4.50 
(As reviewed by Popular Computing Weekly) 

Keyboard Beeper Module KIT £6.95 BUILT £8.50 

Keyboard Entry Module KIT £2.95 BUILT £4.95 

Input/Output Port KIT £10.95 BUILT £14.95 

(Can be used with 16K RAM and printer without motherboard) 

Programmable Character Generator KIT £17.95 BUILT £24.95 

3K Memory Expansion BUILT for only £1 2.00 
The most reliable memory expansion available. 

Full-Size Keyboard with Repeat Key— The first of its kind 
Built version plugs in. KIT £ 1 9.95 BUILT £24.95 

2X Edge Connector 2 3 -Way Long gold plated pins £2.95 
ZX Spectrum version £3.50 

ZX SPECTRUM SOFTWARE CASSETTES 

Fruit Machine Colour graphic representations of fruits. Including HOLD and 

GAMBLE. £4.95 

Sotitaire Alpha-Numeric move entry. £4.95 

Patience The popular card game (cheat proof). £5.95 

Mancala The Chinese Logic Game, £5.95 
REPULSER Repel the alien invasion, £4.95 
WE ALSO STOCK A LARGE RANGE OF RESISTORS, CAPACITORS, ETC 



O 



Access Card Orders Accepted 
Ring 094 686 627 
(24 hr. ANSAPHONE) 



^4L^ 



UVAVNXi 

STOP PRESS! I JUPITER ACE C8995 

ZX SPECTRUM input/output port. The kit £11.95. Built £15,95. Plugs 
onto the back of the spectrum doesn't require motherboard, (uses a4S/C in 
and out commands). 
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Whafiln 

store for 




At a recent pre$$ confer^fice, 
Nigel Searle of Sincl4iir 
Reflsarch ^as asked meny of 
the Questions wNch hsve 
teen on evtryone's lips Qv^r 
the last l^w months. 

The Mjcrodnves w^re, of 
cour$€; one of the fif$(; topics 
to be brought up. Mr Searie 
announced that he expected 
to see the Microdrive 



reieased m the first quarter of 
19B3. As to Mhy there was a 
delay i.n th^eir introduction, 
jOMfnaiJSts were told that the 
des^hgn of the Microdnve was 
altered at a late date to 
incorpofate some 
impfOvernents. Mr Searie 
explained why no details had 
been gi'^/s^^ on the Microdrive , 
■"There is |ust no reason to 



give them (our competitors! 
ihriee or four months lead 
time- We expect the 
Microdnves to improve the 
sales of the Spectrum, but 1 
^ould expect the Spectrum to 
■ ail on Jfs own anyway " Mr 
Searie went to e)( plain that the 
Microdrwes will be using "a 
totadv new matiBrral for the 
recording medium. It's not 
been used before in 
computers/' 

Talkirvg about Sinclair 
Research's sales abroad, Mr 
Searie had this to say ^bout 
their growth in the Japanese 
computer market. "We've not 
made anything like the impact 
on the Japanese market we 
would have hoped, hui we wfil 
be tackling it. The realistic 
alternative i& to do it on one's 
own. Us a diiliculi: job to do, 
but it's a challenge. If we took 
that approach, we would open 
an office in Japan, but as a 
matter of choice we would not 
manufacture in Japan." 

Moving onto the subject of 
the competiti.on. which ^eems 
lo have made itself more 
obvious over the last tew 
months. Nhg^l Searie hyd 



some fajriy cryptic comments 
to make- ^An1en asked if the 
price of any of their products 
would be coming down due to 
the introduction of products 
such as the Oric, he replied '"If 
they kni^w what Sine fair wcfo 
going to do, they might well 
have Cut their prices" And on. 
einatone, N^gel S^arte realty 
set the cat among the pige<]ns 
With ihe^ comments — '1 
thmk we will worry about that 
(the 8ina(one computert when 
they release the machine. If 
we really believed the rumours 
we've heard, we would have 
released the ZX83 two 
months ago." 

Nigel Searie shouldn^t have 
been surprised at the 
avalanche of questions 
resulting ffom his throw a way 
comment. Hedging a little on 
the Zxa3', Nigel Searie had 
this to say, "We are going to 
try to produce a machine 
which is quite different frorri 
any other on the market. We 
want to create a new segment 
of the market — it's not a 
matter of moving up or down 
the personal computef 
market." 



The High 

Street 

Spectrum 

Just as the ZX 6 1 b^gan life as 
t rnail order Kem onty to end 
tip as the darling of the chain 
stores, so 10 has the ZX 
Spectaim found <ts way onto 
the High Stfeet shelves. 

To an astonishingly quiet 
fanfflie, WH Smiths began 
Slocking the ZX Spectrum m 
late November. 1982. And 
there was good reason for 
their siler>ce - ihe first batch 
of Sc^trums delivered to 66 
of the larger WH Smiths 
stores were sold out wiihm 
two to three hoursi However, 
r^W Slocks ol the Spectrum 



are widely available. WH 
Smiths are proudly beating 
theif chests over their 
computer coup. 

The 1 6K Spectrum wdl sell 
at CI 25 and the 4BK version 
wilt be £175. both prces 
inclusive oi VAT. An extensive 
range of compatible so Ft ware. 
incliKfing WH Smiths' own^ 
brand range, is now available 
in the larger branches together 
With a new WH Smith 
Computer Carry Console at 
n4.95. A comprehensive 
range of computer books and 
magazines is also available in 
the stores Computer Know 
How" depart rnents. 

You should be able to 
purchase ^ ZX Spectrum, and 
accompanying software and 
publications, from any of the 
larger WH Sm^th^ stores in 
ingland 




Better read... 



Hilda Semstein. the South 
African womens" and black 
rights campaignef . has won 
the first annual t5,000 
Sirtctair Prite for Fiction fof her 
tKivel. Death is Part of the 
PtCH;ess. 

Due to the vef y high quality 
of the entries, the sponsofs 
agreed, at the judges" 
ceoocnrnendatson, to provide 
*0f this year only, ij ■■.^'. ..'=H 



prize worth £2,000 and two 
third prizes worth C&OO each. 
Announcirig the awards at an 
evening receptior> ir^ London, 
Clive Sinclair also presented 
the second prize to Gill 
Edmonds for her novel. The 
Common, and third prizes to 
Avioi John for Chasing 
Cursors and to Philip Latham 
for Sara Singing. The fudges 
for the Sinclair Prize for Fiction 



•/vk'iij Frank Kefmude, Dc*vid 
Caute. Richard Hoggart. 
Mervyn Jones and Polly 
Toynbee . 

Eicplairied Clive Sinclair as 
he was about to award the 
prizes, "We are delighted to 
make these three additional 
awards tn the Pnie's inaugural 
year, because the authors 
responded so well to our 
purpose of encouraging new 
writi:r>g on critical issues. In 
particular, Hilda Bernstein's 
winnir^g novel completely 
fulfilled the Prize's criteria for 
high literary merit combined 
With contemporary social and 
pol^t^ca^ relevance/' 

To be published in the New 
Year by Sinclair Browne, Hilda 
Bernstein's novel Death is 



Part of ih*? Process, is based 
on Ms Bernstein's own 
experience of political conflict 
in South Afriica. An inside 
view of people and 
organisations that plan and 
carry out acts of satsotage^. it 
deals wjth the tensions of 
actual events and the complex 
moral dMemmas they provoke. 
The Maiional Book League 
are now taking entrtes for the 
19B3 award. If you fancy 
trying your harxS at writing a 
novel for the Sinclair Prize for 
Fictjion. write for further 
details <rom Barbara Suckley, 
National Book League, Book 
House, 4B East Hill, 
Wands won K London SW 18 
2Q2. I 
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Spectrum _ 

ftHFthe f- 1 
tBsatiletlX M 

result q\ cJy^e the k^ys fec&ssed and spread ^^^^^^^^M^^^^^^^^B 



As a 

cdtabora! 

Controls and Sinclair Reseatcti 

the ZX Spectrum is now 

Available m h form whic^i i^ 

Ad^ily operated by physically 

disabled people. 

The Poasym ZX Specirum 
comes in ttire# versions: the 
Desk-top Scanning device, for 
consiar'kt use m the oHice or 
school; the BrJ€fcase 
Scanning nnDdel, a cased 
version allowmg accessories to 
b<f carried m the lid. and the 
Expanded Keyboard modal , for 
people w\\h gf oss movemant 
Of tremor. 

The sca^ining model b are 
opera fed by usinrg any Possum 
input lo s<=an the light around 
the front panel which js a 
cornpleie replica of the 
Spectrum keyboard- In 
addition, an eight way method 
of selection can be em ployed 
using a joystick or footskale lo 
provide faster selection 

The Expanded keyboard 
version is an enlarged 
keyboard replica ol the 
Spectrum keyboard and has 



opera Ifcxi. 
There are also speed, delay 
and tone controts which can 
be adjusted to sun individual, 
operation requirements. 

As well as the regular 
Sinclair manuals, there is a 
Possum computer handbook 
which details the setting-up 
and operation ot the Possum 
machines. All systems are 
available with 48K RAM. 
Possum Co^itrols will also be 
making recommended 
educauonal software availalite. 

The E^cpanded keyboard 
model can also be used in 
conjunction with the 16K 
ZX81 and. as with the other 
Possum products, the devtces 
are compatible with the 
Sinclair rang* of accessories. 

The price of the units is 
very rnucb dependent on the 
input devFces used with the 
machines and for further 
details, you should ^i in 
touch with Possum Controls 
Ltd, Middlegreen Road, 
Lar^ley, Serkshire SL3 6DF or 
'phone 0753 79234 



^ 




The keys to 




'Why hsdnH it been done 
before' seems to be the mam 
question bei^ng asked about 
this product, it's &o simple amJ 
yet so useful 

Quicksilva have announced 
keyboard overlays which will 
be provided free with their 
games Meteor Storm and 



Space Intruders The overlays 
fit neatly over the required 
keys of the Spectrum for each 
particular game. Then, as 
Quick SI tva say themselves, 
there wiH be "no more 
lumbling with keys, and no 
more thrystir^ when yoii 
should tse firing'" 



Loaettng 
pnMans7 



If you experience any 
problems loading programs on 
cassette into your 2X81, you 
may wish to consider an 
Amencan prodi^t that has just 
come on the market . 

Called the Z Oubber, tfw 
unit [a$ you can see in the 
photograph) interfaces 
between the ZX8 1 and the 
tape recorder boosting the 
reproduction of the sound so 
that even the most difficult 
cassette program wilk load 
easily. Additi anally, the 
Z-Dubber aMows you to 
connect two cassette 
recorders together to create 
good backup copies o< your 
programs. 

Battery-operated, the unir 




sells for * 2 9. 9 5 in the United 
States, although you will 
probably have to add a smaM 
shipping fee if you order one 
from the UK. For further 
infqrmaticin on this device, get 
in couch with Byiesi^e 
Computer Products, PO Box 
21123. Seattle. WA 98111, 

!' S A 
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Two new products m^ 
dvdiiabte to enhance the 
operation oi the Smc^flpr rangii 
gf comfHJt^s. 

Measutemem Module, which 
ts desiynect to opfirdte wtEti a 
ZX8K. ufli^irig science 

data gathering sy5i**m with ^ 
wide varietv ol measuremeni, 
data processing and displsy 
options . 

The Measut^meint Module 
comes complete v^iiih a variety 
of piogFams which operate the 
Moctute ard select the 
appropfiite physical vatiable tD 
b€r measured leg voltage, 
CuiT«ni, magnetic field or 
teiTiipefatureK Although there 
are no switches on the 
Measgiement Modute. « is a 
mulli-fanger muKi channel 
ir^tfunneni . All range and 
channel selections are 
peflOfTT^tjd by rhe program. All 
the Module's fynctiufH are 
ccHntfdSed via amglt! kt"v 
sliokes Ir&m a fnain m^nu; no 
knowledge of ptogramming or 
ttectfoflics *ire noeded to 
operate (he msifument. 

tn addition, [he in&tfument 
offers oylstariding proiocTign 
to the user s computer agarnst 
Che inadwerteni ^ipplication o1 
high voltage tall digital inpuiSr 
outputs to the computer pass 
thfoogh Optical isolator s„ 
giving up to 1 .5KV overload 
protect i-onl The mputs to the 
Module iT^lf are aiso capable 
of withstanding a very hi^h 
overload ttius making n 
$uttaWe lor use by the 
student E thpmst?lvf+s 



Software is the key to the 
instrument's Dexibihiy. By 
measuring voltage and current, 
the program can multiply 
ihese quantities arkd obtain the 
power value *n Watts. In 
addition, by miegraimg over a 
period of time, the instrument 
can act as a d^g^tal Joule 
meter. Data can be gathered 
and displayed In large digits 
lor all the clas$ to see or m 
columns of data taken at 
regular intervals, oi 
automatically plotted on a 
graph as the ejiperhment 
conttnintes. But perhaps the 
unit's gf attest strength lies in 
its aibi^lity to measure t^o 
variables simulianeou^ly and 
ther> plot one variable against 
the other, thus enabling a 
large nuirtoer of reiatlonsh^ps 
beiween physical quantities to 
be rapidly investigated. 

Whilst the Module is 
primafily aimed at physicist i: ' 
Will also f^ccept inpuii^ frcm^ --. 
variety of standard fnological 
probes found m educational 
establishments. 

The second unit a va liable is 
the Interface Module i^-^iich is 
designed to enable 3 5pectrufn 
Of 2X8 1 to be used to control 
robotic arms, solenoids, 
hydrElulic and pneumatic 
vatves, and stepper motors, 
etc. 

The Interface Module 
contains four (optionally six) 
relays capable of switching 5 A 
each and a stepper motor 
driver IC- In addition, it hEl^ 
built in traffic light sequeiL. ■ 
and all inputs to the computer 
pass ihrough opto isolators st 



that the computer is not 
damaged by very high 
volE^ic|<;S iiCC^dent^ffy applied 
to the input sockets A mt%Q& 
of accessories such as ^ 
joystick switch, speaker box. 
A to O anci to A convefier 
^Iso plug mto the Module 

Although originally designed 
for use in technology 
education by the Advisory 
Unit ol Bedfordshire's 
Edijication Authonty. the 



Interface .^ ut could v^ell be 
of use iv !iit" yriThusiastjc 
robotics user 

The Measurement Module 
itnd the Interface Module are 
priced at E98 00 and £79 SO 
re^ectively For further 
in forma thOfi on ifie devices 
contacl Educational 
Electronics. 30 Lake Sireel. 
Leighton Bu^f^rd. Bediordshire 
Lli7 8RX or phone 0525 
373666 




That's hamly 



Midwich Computer Company 
Ltd have announced high 
; jlity analogue joysticks for 
Uvt^Zxai and spectrum. 

The joysticks are made of 
injection moulded plasiic and 
are designed to s^t 
comfoTtabiv ^n the hand. 
Incorporated into \hB |Oy slicks 
are potentiometers which are 
claimed to have a life 
expectancy in excess of 
200.000 operations (|ust 
Think how many alien invaders 
you could kill in that timelK 

A push button is built into 
the handle which can be 
operated, for example, ^s a 
fire button. Each joystick or 

' of joysticks are fined with 
^ * plugs to suit the Sinclnsf 



range of computers. Also, as 
the ZX81 ^nd Spectrum do 
not have an A.D converter 
buitt in. Midwich ha^if^ also 
designed a low cost, high 
speed, lour channel joystick 
coTiiroNer board. This plugs 
into ihe eicpansion slot of the 
ceSevant rnachine, and 
incorporates an edge 
connector so that other 
peripherals can also be added, 
The joysticks are available 
at CI 5-98 per pair from 
MidwfCh Compuier Company 
Ltd. Rfcckinghalt House, 
Hinderclay Road. R^ekinghall, 
Suffolk tP22 1HH. Tefephone 
enquiries can be made oh 
0379 B98751. 
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Sir^clair Research have 
anryounced a tuft her coflection 
of software cassettes to 
cofnptement their existing 
range of business, educational 
and garner package^. 

Priced ffom £2. 9 5 to 
£14.95. ther« are 18 
cassi^ttes available in the new 
range and have been ^peciaiKv 
w rat en by Melbourne House. 
Garner of Skill, Art^c, Psion 
and ICL. 

There are four adventures 
for the 48K Spectrurri 
including Pianet of Death, Inca 
Cufsa. Ship of Doom and 
Esp^o^age Island iPlanel of 
Death wilt also run on the 16K 
SpeetfumK Two other 
cassettes for the 48K 
Spectrum are Collector s Pack, 
which aitows you to keep up 
to 1 ,500 records of stamps, 
LPs. etc; and Club Record 
Controller, which enables 
cltibs to hofd records of up lo 
300 members including their 



names, addresses, etc. A 
Revefsi game is also available 
lor the 16K Spectrum. 

For the ZX81 . Sinclair h^v^ 
made available 10 new 
software cassettes. For the 
16K ZX81. there are versions 
ot !he advanture games Planer 
of Death, Inca Curse, Ship of 
Doom and Espionage, as well 
as Reversi. and two cassettes 
with Thro the Wall and 
Scramble, and Super Glooper 
and Frogs For the IK ZXBl, 
there are two packages, one 
providing a game of chess and 
the other, a collection of 1 1 
games such as Slot Machines, 
Slalom, Space Pirate and 
Ma^e. 

A useful ZX81 Toolkit has 
also been announced for th^ 
T&K ZX&TpfOvsding nine new, 
functions: RENUMBER, 
DELETE. MEM. DUMP. FIND. 
REPLACE. SAVE and APPEND 
and REMKILL. 




Completing the new cataiogue 
of SFnciair sot t ware is their 
piece de resistancer The 
Hobbil, Based on the fantasy 
land created by J8R Tolkem, 
the player takes on the role of 
Bilbo, the hobbit. This 
adventure program is 
presented m words and full 
colour graphics and is 
designed to run or\ the 48K 
Spectfum, 

Perhaps the most unique 
factor of thks program i& that 
the u%m instructs the 
computer m completely 
ordinary Er\gli$h sentences. 
The Hobbir program is capable 
of very sophisticated 
communications using 
adjectives, adverbs and 
multiple sentences which the 
Spectrum understands In ali 
the program has a built-in 
library of 500 Words. 

You get to meet all of the 



cnaracters from Tolkein's 
book, including Gandalf, 
Thorin, Gollum, and many 
others, and best of afL Ihey 
nol only intetact with you but 
act irvdependently as well. Due 
to this feature, each time you 
take part m the adventure, 
events will proceed in a 
slightly different way^ and the 
further you gel into the land o1 
Tolkein's Hobbit, the more 
different ii will get. 

Written by Melbourne 
House. The Hobbit comes 
complete with a copy of 
Tolkein's book and 
instructions to play. Priced at 
£14.95, for information on 
th^s or any of the rest of the 
Sinclair range of software, 
contact Sinclair Research Ltd, 
6 King" s Parade, Cambridge 
CB2 iSNor phone 0223 
3S3204. 



May 
the 
fwee 
he 
with 
you 



The people up at Work Force 
must have been busy of late 
[udging by the huge selection 
of software ihey have 
dreamed up for the Spectrum 
and ZXB 1 . 

Looking first to the 
Spectrum software, they have 
devBsed a package calted 
Programmer's Dream which 
provides The user with a 
number of extra features such 
as RENUMBER. BLOCK 
MOVE. BLOCK ERASE. LINE 
ERASE. SEARCH ^nd 
REPLACE. DUMP VARIABLE 
STRING, as well as commands 
to make a quick check on the 
program and vairiable size. The 
features are callad from |usi 
one line of BASIC and operate 
instantly. The Programmer's 
Dream is priced at C7.D0- 
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Other software lor the 
Spf^ctruFTi includes ci 
Disass^rtibler in 1 . 500 bytes: 
Di Ladder, a machine tode 
loattef to use with a 
disassembler; and Ri^number 
Oeieie. a fast miir.hirK? code 
Id^et whbch atJows ihe usef 
Eo delrfvj where fo fcrtumbcf 
ffOflfi,, what the nfjw start 
shoijid b^& and specify The 
increineni. The Disassembler, 
Oi Loader and Renumber 
Delete are priced at CS.50, 
f? 00 and C5.00 
f€£pectively. 

And ii vou've goi a 1 6K 
ZX81. Work Force haven't 
1 Of got ten yoii, Afiiong the 
programs: available ^re 
Adveniurn in Time, an 
excravaganze b^sed in 
Ausireba v^here you have to 
use voyr time machine to 
travel for wards and backwards 
in time to save mankind ?rcjm 
fUjcL^ar destriictron; and 
A.D V E Ni.T., an eighT part 
program, the fynctinn of 



which IS io create adveniure 
games land if that sounds 
confuisiny. a mini drivenriire, 
Tfeasufe Myum^iiiv, is includi-'':! 
to show you how it's done). 
These two packages afe 
priced at f 6 95 and i5.9S 
respectively Other pfogramsi 
for Uw 16K ZX81 MH;ludi* 
Address, which allows the 
user to set up files of 
addresses on tape; ZX80 
Convert, which wtjil allow you 
TO fun ZX30 programs on your 
ZX81: and Greatest Games 1, 
a package which contaiEHs \0 
games &u£h as Pec M^ic, 
Gobfer, Siar Defender. 
Vampires, Minefield i3nd 
Others, These last threti titles 
are priced at C4 95. C4-95 
and C5 00 respectively 

For more iriformalion on all 
these tides and i\^ rest of the 
Work Force rar^e of software, 
contact Work Force. 1 40 
Wilsden Avenue. Luton, 
Sodfordshite qr phorie 0582 
454456. 



Poster ptohlemsl 




In our recent p<ubiicat»on, 
Poster Pr ogr&rtts T he Valley 
of Adventure, some readers 
are ejcperiencing drf ficuhy wiTh 
the machine code lis ling ih^T 
iTKjre exper ffinced users would 
noE come accfoss. 

Tc make the machine code 
easier to RUN and test (and 
harder to crashli, our author, 
ftay tider: suggests you make 
ihe lollowing changes: 

2 REM followed by 4 1 leros 

(instead of 43' 



3 REM followed by 240 ^eros 
iinsteadof 239^ 

4 REM followed by 98 zeros 
(iinsteadof 103^ 

In addition change line 30^0 
to read 3040 LET F - USR 
16985 

To make testing Figure 5 
hex dump easier, enter PRINT 
USR 16985. S* IS an empty 
string, 32 bytes long le, 32 
Spaces. It lb used r<> c^oue a 
lirve. All the mad i Lie codo ai^ 
BASIC lis lings W0*k as 



SefiRousfy. 



heen announced by Asher 
Kuehn which will turn your 
ZX81 inio a very clever 
business machine. 

Among those available are 
Matrix Planner, a matnx based 
modelling und planning 
'spread sheet" program; 
Wordprocessor, which pillows 
VOu to process text m capitals 
or upper ar>d lower case 
characters on screen or 
pr^nfer: C&mmoddy Trader, a 
program to h^(p you keep a 
record of your trades on the 
commodilv mark el wnh your 
broker; Forecasl, which 
provides the user with market 
forecastik., price fluctuations 
and prijciical statistics, and 
three practical mod(*Hing 
protirams based on the Matrix 
Pilanner: DCF Planner . Gash 
Flow Planner and Prof a 
Planner . 

Alur^g?iidy these programs. 
Asfipr Kiiehn h^ve ailso 
announced a set of 
mathematical and statistical 
programs such as 
Mathroutiries and Fit, which 
can solve mathematical, 
technical and scientHic 
problems: RPN Calculator, 
which Simula te!^ the operation 
of a technical cdSculator 
utilrstng Reverse Potash 



rsiutatEtin, and Statistics, which 
covers t statistics, chi sfiui^ri*d 
lor ^qu^l and unequal 
expected values and 2 st K 
coniingency tables - 

And \\ these programs 
seem a little too serious lor 
you. th^re are three programs 
which tackle the hyhter s^de of 
computing. The first. Truth, is 
a program which enables your 
ZX81 to enunciate an endless 
succession o1 remarks about 
computing and life in The 
world of the cornputer. Using 
a sophisticated tinguistic 
modei to generate Ei>glish 
senterK:es at random, most of 
its comments are amusing, all 
are diflereni. 

The other two programs 
available ate Adventure and 
Death, i* trip through a 
medieval castte inhatnted by 
monsters, ghosts arni 
ireasure. and Scout 1 , which 
puts you m the cockpit of your 
own spac&crafi. escaping from 
tfie alien hordes. 

All of these programs ^t^ 
pnced between £5 and £10 
and are available vi^ mail 
order. For more inlormalion on 
how to obtain These cassettes, 
get in touch with Asher 
Kuehn, a division of Karmead 
Ltd, 60 Si Lef>n^rds Gardens. 
H est on, Middlesei( 



^ift options 



A new range of software is 
now available from Video 
Software covenng the fietds of 
business, education and 
1^ < reation. 

Wrrtten for the 16K ZX81. 
the range includes Video 
Sketch, a program exploiting 
the lull graphics c^pabiNnes of 
the 2X81; Video Map, a game 
in whK:h you have to navi>gate 
your plane to ils target 
wilhout being sItoI down; 
Video -View, which allows the 
user to create a miniature 
view -data system; Video ^ 
Graph, a planning and design 
aid: Video IndeM, a 
sophisticated indexing system 
allowing up to 1 ,000 
references: Video Ran. an 
electronic plsrtnmg chart or 
spreadsheet", and Video Ad, 
proviripng an active information 
display = Video- View, Video- 
Graph and Video Ad can @lso 
be used on ihe ZX80 should 
you poss&^s the necessary 



amount of memory 

Also avails bit? ijre a number 
ol games cassettes including 
Football Lea:gue. Test -Match, 
Stock Market and Party Tncks, 

Every program is recorded 
Twice and with the exception 
oi Video Index and Party 
Tricks, ^J'^ audio commentary 
describing the operation o* the 
program is also included. All 
the more serious' programs 
are accompanied by a 
comprehensive operating 
manual. 

A stmilar range of programs 
w»ll so-on be available for the 
ZX Spectrum 

All of these programs can 
be ordered by mail order and 
are priced between E3.95 and 
[9.95. For more information 
you could write to Video 
Software Ltd, Stone Lane, 
Kinver, Stourbridge. West 
Midlands 0Y7 6EQ or phone . 
them on 038 483 2462. 
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Following last issue's list of 
user dubs-, w? have had a 
iremendous response from 
some of the dubs we didn't 
mention Imainlv because we 
<iidn't know they existed K 

If YOU iLin, or ^e n mernbftr 
of. a uset club which caters 
for the Sinclair us«r, why not 
get your group On the map by 
yuriting to u& a! 

Club corner,, 

ZX Computing, 

145 Charintj Cross Road, 

London WC2H OEE 

All you have to do is to send 
us s letter with details of your 
dub (limes of meetings, 
addresses of who to contact, 
eic) and we'll do the rest, if 
you publish a newsheet or 
dub magazine, we d very 
much like to see that too. 



Irish Amateur 
computer club 



Dear ZX Computing, 
Our recently formed gfoup, 
the Insh Amateur Compulef 
Qubi WFSh to hear from 
Sinclair ZX users m ihe Duhim 
area and other parts of Ireland, 

Those inTerested should 
contact either Brendan Hitligan 
at 22 G or t more A venue ^ 
Fmglas Sth., Dublin VI oi 
mys^alf at the address hu tow . 
A stamped addressed 
envelope would be appreciated 
with all enquiries. 
Yours failhlully, 

Martin Staplelon, 
48 Seacouri, 
Clontsrf, 

Dublin 3. 





Dear ZX Compulih^, 
ZX Exchange offers 
opporlunitieii for people lo 
make tniorm^l postal contact 
with 2X users in the UK and 
abroad. This IS especially 
relevant to those who live m 
rural ^ireas of who have no 
local user group. 

Full detarls and a copy of 
tfie current ZX Bro&dsheet ate 
obiaiinable by sending a 
stainped addressed envelope 
^nd an additional lOp stamp 
to me at ihe address below. 
Vouis failhluUy, 

Nick Godwin. 

4 Hurkur Crescent, 

Eyemouth. 

Berwickshire T0 14 SAP. 



Edinburgh zx 
Computer Club 



Dear Z.X Cornpuiiny, 

The Edinburgh ZX Computer 



Club was formed in October 
1S81 out of the mutual 
interest oi owners of Sinclair 
ZX80 and ZX81 compult?r$ 
Founded by John Palmer iirxJ 
myself, the membefship has 
eKpanded rapidly and currenilv 
Stands a I over 70. Natura^'y, 
the scope of the club now 
encompasses the ZX 
Spectrum. 

The club provides a chance 
to meet other ZX owners 
socially -cind to e?( change ><de3i 
and experiences. To this end. 
various clutj aciivities are run. 
Meetmgs are held every 
second and fourth Wednesday 
of each monlh *n ihe 
Cteremont Hotel. Claremoni 
Ctesoent, Edinburgh, from 
about 7 30 to 10 30pm. 

At these meettngs, 
members can bring their 
computers along, meet ot^ier 
membefs and help sol^e each 
o^hef's pfoblems. Th&re B^e 
also tutorial yroufK so that Tht- 
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more experienced members 
caiTi pa$5 their knowledge on. 
Cyfrenllv. rutorials are betng 
Held on beginner s BASIC. 
a dv priced BASIC, beginner s 
fnachirbe code. (in*d advanced 
machrme code. 

We also pubiis4^ a 
bimcmrNy newslutt^ft which 
cames news of the dub's 
atti vines amJ ^rticle^ and 
pfogiams ^nltf^n by somci of 
out niembers. Anolhet fe-olufe 
Of Th« club fife the occastonal 
'workshops' w& hold On 
SaTurdays. 

Member^kp rates are C 5 
pet annum, or 13 for children, 
5iijdent$. OAPs and the 

Fof fnore mformanon 
contact John Patm^r. 
Chairman of the club^ at S6 
Meadov^'iiKld Dnve. Edmbiirq' 
tM 031 661 31831 or 
mysetf at the address below. 
Yoyrs fairhlully, 

KeifK MitcheM, 

Club Secretary, 

1 9 Mea^Jowpl^ce Road^ 

Edinburgh EH 1 2 7UJ 

Te(:03l 334 8483. 



Swindon users' 
aub 



L' it Zx Computing, 
A users club has been formed 
recenHy m Swindon especiai^y 
fwZxeo. ZX81 andZX 
Spec^rtjm LiSl*Fs 

We hope ro hold rnnnthly 
meeT^^lg5 and run a Srofiware 
library for both cgpy^i^yhi iifld 
non<opvTeghr maten^L Fcir 
more infofmation on The club 
coniact me <ii ihe iiddress 
bek)^. 
Youi f^tthfiilliy, 

Andrew Banlett^ 

47 Grosvenof Road^ 

SMVindon. 

Wilts 

Id: 0793 30770. 



international zx 
Spectrum Club 



Dear ZX Gomputing. 
. Oyr dub wlH ptoduce a bi- 
nwnthly magazine with 
software, hardware. rtviewSi 
cor^tdoc addfesses of otf^r 
mmt m6 news. Ihe obiective 
0* ihe club IS to circulate 
programs around the world.. 
Fw fuittn^r details of the 
dul) serid an I ncer national 
n&piv coupon to the iDilowihQ 
addre$$: 

International ZX Spectrum 

Oub. 



Gabnel Indolecio Caiio 

Sardana. 

No 4 abco 2a. 

Sun Andres de la Barca« 

Biirc<*lona. 

Spam. 




The Association of 
London computer 
Clubs 



Deiir ZX Conipviting, 
Fh^ Association of Ic^ndon 
Computer Club (AL CO was 
farmed in 1980 as a resiult of 
the FiTSi London Computer 
Fajr when the North London 
Hobby Compittef Cluta 
(MLHCCI invftod other clubs to 
[Om I hem in prganiising ihis 
evenr 

Thi* AssockltJon was 
lorn-ied IQ provide a forum for 
the Computer Clubs in and 
aruund Lx^mkm to *fnnble ihe 
clubs !ci OiistsT each other and 
to to operale in directs o\ 
cornmon mieresl. Ttie ALCC 
aims to proETnote hobby and 
recreational compuhng. co 
ordinate the varied iic'trwiTids ot 
ihe clubs and tD of tj^rwi? 
eKhibihonis, semmar^ and 
meetings. 

Tf>ere are now 1 6 clubs 
and !f>e chairman and 
t^ecretary from each club will 
together form a ctubs cuuni-il. 
The m^in work of the ALCC 
Will now b^ carried mil hy 1 
speci^lisi sub commit ti&^s 
CCH^c^ntfiittng on the above 
mennoned ar^as of inlerest. 

Thp irs^ of computer club 
memb-ejrs include: 

Croydon Micro Computer Cluli 
- Meetings are held m thi.* 
Central Reference Library. 
Katherine Streiat on the first 
and (ounh Tuesday ol each 
month For further iri formation 
contaci VerfKHi G^fford on 
01 653 3207 or David Annal 
on 01 764 A043 

Harrow Computer Club 
Meetings are held ai Jhe 
Hairpw College 
Of Higher 

Educoition, 
Room G43 on 



aittfr- ■ .vednesdays ai 7pm. 
For lurther miormation gel m 
touch wuh Bazyle Butcher on 
01 9S0 7068 

North London HoWiy 
Con^puTfiT Club Meeijngf 
3ff? h¥^.\d at rrie ^olytechntc ai 
North London, Hf.3^llc?vvay Roiid. 
gvery Mond<iv. Tuendriy. 
Witdnesdav <if^ Thursday 
(iuriny Tiiiirm Ttma For furcfier 
inform^TPon "phgne 01 607 
2?89<£x[. 2161. 

East London Amateur 
Compiitii'r Club Meetings 
eiro held at tbe Harrow Green 
Ltbriirv. CdthiiM Road, an tf>e 
sCiiond aJ^d four Eh Tufi-sid*lv of 
eac:h month al 7pfn Fcjf 
further rft^ioils coniaci Fred 
bnger on 01 554 3288. 

Norlh Kent Amateur Computer 
Ckib Meetings are usually 
held at Charles Darwm School, 
Brggm Hill, on th@ lirsl 
Thursday oi th^ inonth. For 
further informiition contiiCt 
Barry Biddies on Biggin Hill 
71742 

flichmond Compuier Club - 
M^^tni^g are held al the 

Richmond Community Centre., 
Sheen Road, on iN? second 
Monday oi each montti at 
Bpm For furl he* knformalion 
yei in touch w^th Robert 
FarsttsfonOl 892 1873. 



South £a$t London 
MicraconiputeT Club - 
Meetings are held ai ThariT€S 
PolylochniCr Wootwjqh, every 
other Weriru*$^ay at 7pm, 
Further dftitHls are available 
kom P*?i*?r PMipi^ on 01 -853 
5B29 

W«5ii Londtm Personal 
Computer Club - Meeiiitgs 
ar^ held m the FnM and Goose. 
Hanger Lane, on the first 
Tuesday of each mpnih at 
7 45pni For rnorc? inforrnatton 
contiicl either Graiiiim Brian 
on 01 997 89 86 or Nl*iS Crver 
on 01 997 9437 

Won;;esieF P^irk Computer Club 

M^t!t*ng^ iff & heid m the 
Windsor RtJiifl Library on the 
f^rsi Monday of each month m 
7,30pm FurTh*?r d>^T^^il5 of the 
club n^ay t.ie uhlc-iinitri from the 
library on 01 337 1609. 

Other Clubs include Post 
Office Ni?a<f<iuiirters IBT 6 
POL 1CPUG(SEI. fWtnroiKiiiton 
Police, Home Office. ITN, 
Guildfiail and BASUG Clubs in 
the fullowiriij afea& are iiilso 
beinc) organised. Wandi^worth. 
Sutlon. the Isle of Dugs and 
Westminster. 
Ycjurs faithfully, 

Rnhm Brddheer, 

Poiyt^^fimc pi North Lonrfori, 

London N?, 
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V & H COMPUTER SERVICES 
PRESENTS 

SPECTRUM SPECTACULAR 

!,50 Programs for the Sinclair Spectrum) 

And whal programs' Ne* games' Old games' 
Business programs (like mvorcmg ami sales Icdgeri 
word processor macJnine code roulines. graphics 

All jn SPECTRUM SPECTACULAR Ihe new boo- 

bv Roger Valenimp 

SPECTACULAR VALUE AT E4-95 



By IhR same aulhar — 

WHAT CAN I DO WITH IK? {ZX81) 

WHAT CAN I DO WITH 16K? {ZXS1) ... 



£4.95 
£4.95 



V & H COMPUTER SERVICES 

182c KINGSTON ROAD, 

STAINES. MIDDX. 

TEL: STAINES 58041 

Buftinftt uteri pkase noi^ ur KAi HULL proqtsm ^^ nr:.\ 

'■I 'i' • ■■ ^-■- ■■ ■ rJ BBCanuJKOl^rHON P'Md^. 

WTPl© t(jf dov : nd E2 TO fpf cromf)*€rnensrve mmnual 






From Watp 
Fsclor Eight 



Liftoffinto m 

'83 with HI-STAK 

-liable li!%% i»^<i^uSlirtg AfuJ Srinpty 

* jinQliI^ VCHi*^ ccxfiiptJlr^ rli?dtlv ID Lli« 
C0ffyci Drgonotnic |»0fiS4Qn fof iHa mo^ 

t Ur<Wi4ct eaUa vitfiHl*r»Cpn lew fiDt ixBt * 



sivM lor 8^ .11 ]<.''>. IE DrJi|e»iaruHodii 
li> your ^«t uu 

pcHCi^-iOfi in|#ctHHi ntQukled m ejudhl^ 
A&S. Hon •^cPdicii' nofi sl^p twisi* 




SPECTRUM 
VtC20 
TRS80 
NEW BRAIN 
JUPITER ACE 
Etc 



Order f^Hm Plea^ send me HI SIAK ^^i{h\ \*ki £3.95 per 

^tj I enclose cheque P iof 

Name __^ 

Address 



Posl code 



To Warp Factor Eiyl-iT. Depi ZXC 

6 Ptfl-ham Roaii er^uj4|hiru| W^t^ H*>fTs SGVt 2QU 



r r ^ 



MANAGEMENT GAMES 




DALLAS 







16K ZX81 
Spectrum 






AUTOCHEF 



■gri il iitvu A^f,' n«H 5fLKVcesstu3 Tiitrfe 



AIRLINE 

„ Ailh Biilt'ih Airy^-StyS"'' Y<iu 

mui! deirior.' twi Ihr niu«T4iinf ol mn latt To opuw #tt?? 
llaH^ng arm ina.Tf5i?iT#fK:f* ^ObH^FS. ertCiJUrt 

PRINT SHOP 

Vixi o*n d iJTipt'i iifinp.ria roiTiiwny and m^ 
t*^4i.*eci So tli^c 'C^ ort « fli 1 1he miffltlOf 4no lyiwr ill 
Mall fQu cmlfiv AfHl ^rvtmio inr-ii*^str<5f Fiijcbcff 
*4fln it3i 1iv> flmounTaiid typ<? of papci yo-j sl&cfc. 

ttU^Ti' «^?*ii*t ifi i^iir-'h itwk la 5<tv.*iiui»^ *"di'^*T*? 
e^jtitisiotfi fm i«acn Thete itfc 3 scd^^ ai 

rlitfiTL^Jtv 



tflli. ZXBI BPtClttlJM 



FINANCIAL MODEL — MODELLER X 

Tt^^s :^* *1 iu«ii^ Pr.iiHj:! £,•%^■.lrw*1^s »TTi:^1<'IW ^*i.r:h pro Rifles M-irt^J-r^s ft'il^i a KxM to 
':■ .js^-'f muntmi n ifiriufir-ii m ih*^ ffi. - 




t 



*^P'i^l SrM>ii 



16K 



4SK 
t3 



PRICES 

7KQ1 OR SPECTHUMi 

MAIL ORDER DISCOUNT 

£1.50 Igr hue, fj Jof rhret?. £s For four ami £? for iiit m*^ 

TO ORDER: 

Please sraie commA^r ivoe and send cheque to: 

DBPT ZX. CASES COMPUTER SlfVlULATlONS 

14 LANGTON WAV. LONDON SE3 7TL 



LOMOON 



BATH 

aOURNfUOUTH 
q A VENT Fir 
LEICESTER 
MANCHESTER 

NEWBURY 



RETAIL STOCKISTS 

DJlA'AftSellt. 44 Shrol^n Stretl. N.W I. 

eulfer MitF^ $hOp. 310 Slr«*lh«fn Higfi HQ*d 

S WIS 

m^tQ &iyi«. 4!^ BFlved#f#. Lanadown Ro«d. 

Z#dvslTll, S School Lane. K^nion 

Micro StJ^tt. 67 High ^Ireirl. 

MJCfE|w»r#. Ufnil ^. SI Ptl«fi Lane. 

MlCf4-LmlL. GL^ Hyd« Road 

i.H. Cdrn^ultrt, 13« Pdrk Lin«. Willie Ndd. 

Mkr& Slylt. 47 Chetp Str^t 



SO 



ZX COMPUTING Fee MAR 1^83 



A 



SAVE £4.25 by receiving 
a FREE magazine binder 
when you jTJv ^A 

subscribe to ^ > ^ 



1 



iii 




J' 



$&3 



Cut cut and SEND TO : 

511 LONDON ROAD, 

THORNTON HEATH. 

SURREY. CR4 GAR 

ENGLAND. 

Pi^a$e $end my free binder and 

commence my personal suDscfiption 

wiih the ISJU€ 



El 2 10 for tissues 

UK 

C13 €0fOr6lssu^ 

overseas surface : 

£2^ 40 for 6 issued 
lUrHall 
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StraSCfllPTlON 
RATES 




@®Cap[!!MK](B. 

Its true, by subscribing to zx 
Computing you will not only receive 
your personal copy direct to your door 
for a wnole year but also have a 
superb A.s.R magazine binder in 
which to keep your copies and itS 

FREE! 

All you have to do to receive your FREE 
binder Is book a new subscription or 
renew an existing subscription to 
ZX Computing before 30th April 1983. 
What could be simpler? Normally 
priced at Ea.25, these attractive 
binders will hold approximately 12 
issues of ZX computing. 
Not for you any longer the chore of 
having to tracit down dogeared copies 
of your favourite magazine, instead 
you will merely go to your bookshelf 
and they will be waiting for you in 
pristine condition. 
Dont miss out on this outstanding 
offer — subscribe today and receive 
your FREE binder within 14 days of 
your order being received. 



SPECIAL OFFER 

Cheque Posfal Ormf Inifrnatonai Money 

(made payable fo ASP Lfd/ 

D^btf my Acresi Barrloycard * 
('delete as n^cesmry. 



•rt f 9i| aa. [ 1, 1 j 



T^m 



Pi€a^ us* BLOCK CAPITALS Md jnc/ucrfr poif codes 

HammiMt Mr* Hlwf .., .. ,.,,,..,,....,...,..*.. 

Addr««A .. - , p I, ,,, * ^ *,,»*»* + * ^ + * » * i .****,*■., . , , . . * 



i4I>'C«i|--ll«i<4i + l< + *l4iai-*ii--l<iii 



I li-K-a ■>'• h m. A m ■ 



•^ r p » V 4 ■ 



Sign^tyr* . 

Dal* . . , . , . *.,,,,, ^ . . 



^ I- I: « * « ife 4 A * lit. « i 4 
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ZX81 EDUCATION 



Sums and fun 
for infants 



We present an incredible 
educational software 
pacicage written for us 
by Mr P E Bloxham of 
Loughborough. 



This program ts wrBtten for the 
ZX81 and occupies 1414K 
of memof V so you'll need to use 
a 1 6K RAM pack. Designed fo^ 
5-6 year old$. the program com- 
prises a mixiur^ of pimple 
arithnnetic idsk$ gncj i^esy-to- 
play flBmQ5, the sequence of 
which is purely random, offering 
interest and variety to hetp 
stimulate the child's learning 
and retain the child^s attention 
for a reasonable length of tinne. 

When yO"^ ve typed the pro^ 
gram in, you will be greeted with 
a friendly 'Hello, my name is 
ZXB1, what is your name" to 
which ycKJ will raply with your 
name- The program then takes 
you through a series of simple 
teaching tests followed by a 
number of games if you manage 
to ^et the ^n^wers right 

Among the teaching tests are 
'Biggest arxi Smallest' where 
you have to identify which of 
two numbers is biggest ar>d 
which is smallest: 'Simple 
Sums^ in which you are en- 
couraged to attempt basic addi^ 
lion and subtraction; and 'Sort 
the Numbers' iri wNch you have 
to sort six numbers into their 
correct order of magnitude. 
Where the child is unable to 
enter the correct ariswer. after 
a number of attempts, the cor- 
rect answer is given. After all 
entneSp except in the gam^s. 
Newlme should be used. 

There are also a couple of 
programs which produce nice 
effects on the screers. These are 
'Fun Time' which draws shapN 
on the screen such as flowers, 
spirals and circles; and 'Sign 
Wnter' in which you type your 
name ar>d the letters are made 
up into a sign which is moved 
across tf>e screen. 

The games provided in the 
package are simple, but give a 
break ffom the 'numbi^r crun- 
ching'. Some are offered as 



reward for correct answers to 
the surns, while others will be 
offered to the child quite ran^ 
domty. There is a bias, however, 
towards the sums rather (hen 
[he games, so the child should 
spend more time involved in the 
forme r The g gmes progr ams in- 
Clyde 'Star Crash' in which you 
must dodge the falling stars: 
'Racing Car' in which you guide 
a racing car around a track 
without hittiing the sides; and 
'Catch a Falling Star' in which 
you move alor>g the bottom Of 
the screen ^rvd try to catch the 
stars which fall from the top of 
the screen. The games all have 
simple instructions and are very 
user friendly. 

There are also some very ni^ce 
programming touches which 
should appeal to younger users. 
For example, should you get the 
answer to one of The problems 
wrong you will get ai large frown- 
ing face on the screen asking 
you to try the problem again 
Should you get the answer rights 
you are rewarded with a smiling 
face and a congratu^alions 
message. 

The program runs at a fairly 
slow pace so as not to leave the 
child behind, but can be speeded 
up if necessary, by adjusting the 
FOR NEXT loops - used in 
preference to the PAUSE state 
ment which gives that distrac- 
ting screen flicker. Likewise. 
the sums have been kept sim- 
pler but could be made more 
diffic^t by extending the range 
of random numbers used, 

tniTiplly, chitdren mpy need a 
little help from parents but very 
soon, at the higNy receptive age 
of 5 or 6 years, they will be more 
than able to use this program 
pretty much unaided. This pro- 
gram presents a complete 
package for the younger ZX 
user, being both fun to use as 
well as educational. 
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3 REM 

J- GOTO 9^L?_ ^^-^ 

iO ft EH aJ i^j^E5T>5HflLLE5^ JE^T. 

IB FR XHT i^T 

^*IS*fS!nt ht x^.5;-©uIZ for ":fl 

* as PRXHT rtT iS,s; '^#*********** 
it it it ^^'^ 

30 FOR 1=1 TO £B0 

3S NEXT J 

4.^ RflND 

S« V^ET >: = INT lfi+-3d*RHDA 

^^ UET Z=INT (1+30*RND) 

61 IF X=y THEN GOTO SO 

eS IF >t=Z THEN GOTO 5» 

63 IF V=2 THEN GOTO S© 

6S LET P=INT (l+ie*RNDJ 

70 IF P<e THEN GOTO ISt? 

e^ REM g JOGE 5T 

ax RtiM 

82 LET B=0 

^^65 PRINT TAB 3;- #*#### 

5T?-;S» — 7 -^^^ 3* 'WHICH IS^BIGQE 

96 PRXNT 

97 PRINT 




96 PRINT 
^a PRINT 




; z 



10 

lie 

120 
125 



IF (?<X THEN LCT B =X 
IF &<Y THEN LET B =V 
IF &<Z THEhi LET B~Z 
INPUT Bl 

130 REli B=RCTUR1, BIGGEST 

131 REM ^ _ 
133 REM ei=CHQ5EN BUSSEST 

133 REH ^ Hfm^immmmmmmm^^m 

14.e XF B1=B THEN QOTO 9S00 

14-s oto^Lte 9i»eL 
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146 GOTO S0 

ISO REM SHRt^LEST 

151 REH HmfinnB 

ISS LET B=31 

160 PRINT TRB 3;'* *^**** 

Uti- 
les PRINT TRB 3,; "^UHICH IS^^^HBLL 

170 PRINT TRB 3;" i^ 4 » # « « 

175 PRIKT 

lg PRINT "IHMHHHHHMHlMHBBMMnP 



-mp 




^M ■■■ 








PRINT 


h-l 


■■■■ ■ 


ige 


Pi l^md 







19 

asso 

SIX 

ais 

213 
215 
ZZ9 
225 
330 

leei 

1089 

leiB 

1020 
1G25 
1630 
1«35 

5UM5 ■ 
106© FOR 






TMen 

THEN 
THEN 



LET B=X 
LET B»V 
LET B=Z 



II- B 

REM B3L-CH03EN 

REM I— ————I 

INPUT Bl 

IF Bl^B THEN GOTO 

G05UB 9X00 

GOTO 150 

REM S IMPLE SUMS 

REM 

TRB 

TRB 

TRB 

TRB 

TRB 



3HRLLE5T 



9200 



PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
pp II n" 
p:- IMT 



9 

9 
9 



5XMPLE SUMS 






TPe 10; "HOIJ 



«» 



TiP*S e; "LET us DO SOME 



1065 

1070 
107S 
1930 
1990 

iiee 

1195 
1110 
1111 
1115 

112tB 
1136 



= 1 

I 



NEXT 

CL5 

LET X = INT 
LET Y=1NT 
LET R-INT 
IF «<B 
REM « 

PEM 

LLT T=0 
FOR I.:;! TO 
PRINT 



TO 20^ 



tl+20ytRHD.t 
(1 + 10»RNC'> 
THEN GOTO 1360 



114«S NEXT r 



mmmsmmmmammm 



116C PRINT 
117© PRINT 

PRINT 
PRINT 



TRB 7; X; 







[see 

121© 
1S3© 

ie23 

1225 
123© 
124© 
125© 
I26B 
1270 
139© 
129© 
130© 
131© 
13S0 
136© 
1365 
1370 
138© 
134e 
14©© 
141© 



GOTD 12£<» 



GOTO 9200 



INPUT Z 

LCT T=t + 1 

IK T=4 THEN 

CLS 

IF Z=X+Y THEN 

GOSUB 9100 

GOTO 1150 

PRINT 

UELL ".;P« 

Z UIUL HELP YOU KOU" 

THE HNSUER IS "\;X+Y 

100 



TO 



PRINT 
PRINT 
PRINT 
PRINT ■ 
FOR 1=1 
NEXT I 
GOTO 9035 
REM 5UBTRR 
REM 

IF X -lY 
LET T=0 
FOR 1*1 TO 
PRJNT 
NEXT T 



TION 




ie7'0 



1430 PRINT 
1440 PRINT TRB 

14S0 PRINT 



r ■• ^j- 1 t4! tit * ^u^ . 



m 



Jiiia 




T4.-70 


XNRUT Z. 


14^0 


LET T^T + 1 


14 90 


IF T=4 THEN GOTO 1S30 


1495 


CLS 


15S0 


IF Z=X'Y THEN GOTO 9200 


1510 


G05UB S100 


X520 


GOTO 14.20 


1530 


PRINT 


1540 


PRINT '"UELL ".:R$ 


1550 


PRINT "I UH_L HELP YQU NOU" 


15&0 


PRINT "THE nNSUER 13 ";X-Y 


1S70 


PRINT •■ «**<-** 


1S80 


FOR Z=l TO 100 


156S 


NEXT I 


1S90 


GOTO 9035 


20©0 


REM GRHE-STRRCRRSH 


2001 




3010 


PRINT -LET U5 PLRY R GRME " 


; R* 




3011 


PRINT 


3013 


PR INT- 


S013 


PR INT 


^014 


PRINT 


2015 


PRINT TRB ^^ 'lirfirif IH" 


20 IB 


PRINT TRB li; "W^W^Mfl" 


301'7 


PRINT TRB 10: --B^^^H^^D" 


2018 


PRINT 


2 319 


PRINT 


2 320 


PRINT "PRESS H TO 3TCER YOU 


«=» SPRCESHIP" 


2021 


PRINT ■' "" 


SB*i2 


PRINT 


20S3 


PRINT MF YOU HXT R =iTRR TH 


E GRHE Et^D^" 


30S4 


PRINT "AND I UILL TELL YOU 


YOUR 


SCORE- 


S025 


PRINT 


302& 


PRINT 


2027 


PRII'tT 


2030 


PRINT -GET RE*^OV-THE GRHE S 


FRRTS SOON" 


2040 


FOR 1=1 TO 120 


2045 


NEXT I 


20S0 


CLS 


2060 


LET U=0 


2070 


LET X=10 


^030 


LET Y=1S 


=!09e 


LET z=e0 


ai00 


PRINT IRT Z, RNC'*30,; ■*" 


2110 


PRINT RT X.. Y; •■ 


3120 


LET U=U-H 


2130 


SCROLL 


3140 


IF Y>E THEN LET Y=;Y-1 


21G0 


IF INKeY>='M" RND Y<2S THEN 


LET 


YtY+2 


2160 


PR INT RT X , V : ** ■U* " 


2170 


PRINT RT li,V+l. 


31B0 


IF PEEK tPEEK 1&393+2^5*PEE 


K 16399 J <>mt3 THEN GOTO 21O0 


S190 


PRINT U 


SS00 


FOR 1=1 TO 3S 


2205 


NEXT I 


22 10 


CLS 


2220 


PRINT 


2221 


PRINT 


2222 


PRINT 


5 2 S3 


PR INT 


222S 


IF W>S0 THEN GOTO 2230 


^230 


PRirrr "ijot srd " ; f^% 


2a3i 


PRINT \OUf!i ."CORE li=L=i- . '■ . tJ 


::'2 3 5 


»^K iWi 


2240 


PRINT "URS THRT FUN?" 


2S45 


PRINT 


22S0 


PRINT "LET US DO SOHETHINO 


ELSE 


NOU" 


2260 


FOR 1=1 TO 45 


3&65 


NEXT I 


^271? 


GGTD 9035 



I 



■1983 



I^ COMPUTING FEB MARCH 1983 



ia 



ZX81 EDUCATION 



^280 


IF U>3O0 THEN GOTO 2296 




^^9^1 


PRIHT "ue:L.i_ DOME " : i=l* 




^S9S 


li^OTO 2231 




SS96 


PRINT -UERV 600C/ INDEED *'.: R 


GOTO 2231 




30Qe 


REM FUN--TIMe 




3001 


REM MI^HH^B 




3010 


PR INT TRB 6: "FUN - -T IME ■ 


Rm 


3eis 


PRINT TftB 4.; "4:4«4--3'$«'f «<i-«»«4^ 


*»***" 




301© 


PR INT TBB *; "»****»»**»*♦*» 


*«***" 




3020 


PRirrr 




3021 


PRXrvTT 




3022 


PRINT 




3030 


PRINT "UfiTCM ME NOU ^FtJ 




3035 


PRINT 




304.0 


PRINT "RND I UILL DRfiU ft 


PR 


ETTY* 






304^5 


PRINT 




3050 


PRINT "SHPPE FOR YOU*" 




30SS 


FOR 1=1 TO ao 




3058 


NEXT I 




3960 


Ci_S 




306S 


RRND 




3070 


LET ft = INT (1+10«RND} 




3080 


IF fl < 4. THEN GOTO 3200 




30Q0 


IF H>6 THEN GOTO 3*00 




3100 


REM PRETTY SHRPE 




3105 






31X0 


FOR X=l TO 100 




3120 


i-ET Y=pi*xysa 




3130 


PRINT RT 9»C13S fYJ -1-10 . 14.4'Sr 


N CY) 


+ 15: *'B" 




31^0 


NEXT X 




31S0 


FOR 1=1 TO IS 




315S 


NEXT X 




3 160 


GOTO 33O0 




32oe 


REM FI_OUERS + SPlRRl.S 




■J^rtfl' 






320S 


LETT RsINT Cl + lO+RNDJ 




3208 


IF ft>S THEN GOTO 3aG0 




3ai0 


REM PRETTV FLOUER 




3211 






3a IS 


FOR S=a TO P00 STEP 3 




3220 


LtT- Tw3*Piyiae 




32as 


LET F=234SIN (S*TJ 




3230 


LET Ps30+F«COS T 




3S3S 


LET Osae+F^SXN T 




324>0 


PLOT P.O 




324-5 


NEXT S 




3250 


FOR 1=1 TO IS 




32S3 


NEXT I 




3255 


GOTO 330e 




3560 


REM PRETTY SPIRftL 




3261 






3265 


FOR 5=0 TO 1300 STEP & 




3370 


Ltil T=S»PIyia0 




3275 


LET F=l, 1»T 




32Q0 


LET P=30 + F«^COS T 




32S5 


LET O=20+F*5IN T 




3290 


PLOT P.O 




3295 


NEXT S 




329G 


FOR 1=1 TO IS 




329S 


NEXT I 




3300 


CLS 




3310 


PRINT RT a,S;-HOU " ; R« 
PRINT RT 10.5^ 'ONTO" SOMET 




3320 


rni 


NO ELSE" 




332 S 


FOR 1 5=1 TO 35 




3328 


NEXT I 




3330 


GOTO 9035 




3*00 


REM PRETTY CIRCLES 




3405 


REH HBBBBBWmWHBBt 




34.10 


FOR T^^LwTO^aSTEP - 1 




34.15 


LET 0«=CHRS CINT (RNO^ll^iia 


S # t RND < - 5 * J i 




3*30 


FOR B=0 TO 36© STEP 10 




3*30 


LET G=B*P 1^130 




34.4.0 

N G.; c 

3450 


PRINT RT 10+J»COS G . lB*U*aX 


NEXT B 




3460 


NEXT J 




34.70 


FOR 1=1 TO IS 




3475 


NEXT I 




34.a0 


GOTO 3300 





4000 
4.001 
4005 

**■■ 
*010 

4.015 
***■ 
1020 
4025 
1030 
4035 
ON* 
4036 
4040 
THEM 
4.04.1 
4045 
TO B 
4050 
4055 
4060 
^R R 
407O 
4075 
~t GR 
4080 
4 0S5 
TIBER 
4090 
4.093 
4095 
4100 
4101 
tl05 
4 110 
4115 
4120 
tl21 
4ie2 
4123 
HEN 
4 124 
r^ R ( 
a. 12 5 
R fi t 
TO 4. 
4126 
R R t 
= R tl 
4130 
4131 
413S 



REM SORT 
REM Z 
PRINT TRB 



HE NU MBERS 

"*»*♦**»*♦»***» 

PRINT TR6 6; "SORT THE NUMBC 
PRINT TAB ©,:*■ ****■*■»**♦**«»* 

5 , 



FOR X-1 TO 
PRINT 
NEXT X 
PRINT *'UHEN 



I PUT 6 NUMBERS 



PRINT 

PRINT -THE SCREEN, YOU SORT 



PRINT 

PRINT 
IGGE3T 

PRINT 

PRINT 

PRINT 
IGHT'* 

PRINT 

PRINT 
ME" 

PRINT 

PRINT 
5 NOU. . . " 

FDR 1=1 TO 30 

NEXT I 

CLS 

REM SELECTION 

REH 1—— —— 1 

RMND 

DIM R f 6 ) 

FOR 1=1 TO 6 

LET R<I) =INT 

NEXT I 

JF Rf2> =ft f li 

IF R (3J =ft ta> 
GOTO 4100 

IF R(4.) =Rt3J 
4>=R(1) THEN GOTO 4.10O 

IF Rt5)=Rt4.» OR BC5)=R<3i 01 
5> =R C2J OR R(5J=Rfl> THEN GO] 
1O0 

IF ft(6}=R(5J OR Rf&J=Rf4J 0| 
6)=R(3J OR R{6J=Rraj OR R (6) 
J THEN GOTO 4100 

PRINT "NOW " : R» 

PRINT 

PRINT "MY NUMBERS RRE 



"ir-rro orper-smrllest 

"IF you SET YOUR RNSU 
"I UILL L£T YOU PLRY 
"I RM CHOOSING THE NU 



OF 6 NUMBERS 



<1+20*RND} 

THEN GOTO 4100 
OR ft f3> =ft (11 T 

OR ft f 4-3 =ft I2> O 



4 140 
414.5 



PRINT 
FOR X> 



1 TO 6 
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UMBE 

3RT 
;3T 

RY 

NU 



100 

I r 

> o 

o 

GO 

O 
6J 



\ 




use 

1155 
1158 
il60 
4151 
*16S 
11B6 
4179 



PRINT R (I> : " '■ : 

NEXT I 

t^CT Cs»0 

REM fl« SOftT^ENTER 

REM ^nniHHnn 

PRINT 



44.25 



PRINT 

PRINT 



•■YOUR NUMBERS UERE 



NUHBgRS 



PRINT 
PRIhfT 

S HOW 

1-171 PRIHT 

1175 PRIKT 

3GE3T I.RST" 

tl77 PRINT 

liae DIH B (6J 

il85 FOR 1 = 1 TO € 

il9a INPUT Bfl) 

tigs PRI^fr b ( u ; " 

1196 IF B tl» =fl ti) 



YOU ENTER TH^ NUMBER 



"SHRUt-EST FIRST^TO BI 



OR B ( I J ttA 



12 



TH^ NUMBERS 



TMBN GOTO 4-2 



GOTO 4^2Sa 



._ _. . . (2J O 
a B(I) rrt <3) OR B (IJ =R(4.> OR B r J> 
=fi(Si OR BCIi=R(6) THEN GOTO 413 

tl97 
il98 
1199 

i£ei 

tS02 

1203 

1205 

1206 

IS 

1210 

i3l5 

1220 

iS25 

4.S2e 

1230 

i231 

1232 

4250 

42S1 

12S5 

186e 

3 

la&s 

4270 

i27l 

4272 

i273 

i274 

4275 

.. Rf; ' 

1278 

1280 

^Y R 

12B1 PRINT 

1285 FOR lal TO 

t28Q KHXT I 

t290 CLS 

1295 GOTO S00€» 

1308 REM URONG RMSUER GIVEN 

4301 REM 1— — —■■■fc— P^l 

t3lO LET cVc + 1 

1315 IF C-3 THEN GOTO 44-Olb^ 



GOTO 4.5ee 

NEXT I 

FOR 1=1 TO 

NEXT I 

REM ZK SOR T 

REM 

LET K^O 

FOR lil TO S 

IF RCI)>RII-H> 

GOTO 4.S3D 

LET T=R iXi 

LET R(I) ^R rl + lJ 

LET R { I + 1 J =T 

LET K=K+1 

NEXT I 

IF K=» THEN 

GOTO 43O0 

REM COMPRR 

REM 

FOR I w 1 T 

IF Rtll <>B tl) 




NEXT I 

REM CORR ECT 

REM 

PR INT 

PRINT 

PRINT 

PRINT 

PRINT 
PRINT 



THEN GOTO 4-30 



RNSUER GIUEN 



TRB 5; " C » -X-UEUI. DONE 



TRB 5.: ■■NGU YOU CRN PL 



3S 



1320 
1325 
1327 
1330 
1335 
4340 



PRINT 
PRINT 
PRINT 
PR INT 
PRINT 



NO 



R* 



"NOT QUITE RIGHT" 



■YOUR NUMBERS WERE, 



43*5 PRINT 
4350 FOR 1=1 TO 
1355 PRINT B t IJ , 
1360 NEXT I 

4365 PRINT 

4366 PRINT 
4370 PRINT "NOW 
t37S GOTO <4160 

4400 REM HE LP NOU 

4401 REM 
1405 CLS 
4410 PRINT "UELl_ *" 
4*15 PRINT "I UILL 
1420 PRINT 



TRY flGfilN ' 



NEEDED 



HELP 



you NOU" 



44.30 

4435 

44.4.0 

44.45 

44.50 

i.4Sl 

4.45S 

jEST'" 

1460 PRINT 



PRINT 

FOR 1=1 TO 

PRINT B f IJ 

NEXT I 

PRINT 

PRINT 

PRINT 



"PROM SMRLLC5T TO BIO 
■*TME NUMBERS SHOULD B 



446S 
t470 
4475 
44S0 
i4©5 
*4QG 

44eo 

4440 



PRINT 

FOR 1=1 TO 

PRINT RtlJ: 

NE XT I 

PRINT 



'THERE 
"CHECK 



PRINT 
PRINT 
PRINT 
URONG" 

4491 PRINT " 
************ 

4492 FOR 1=1 

4493 NEXT 1 

4494 PRINT 

4495 PRINT "NOU 
SUMS" 
*49& POP 1=1 TO 

NEXT I 
CLS 

GOTO 1000 
REM INURLID 
I 



YOU RRE " .. R* 
UMERE VOU WENT 



TO 7S 



TRY SOME SXMPLE 
15 



4497 
4498 
4499 
4500 
4501 
1510 
4530 



URONG HUHBER-HOT JN 



4330 
4540 
4545 

4550 
1560 
^000 
B001 
5005 
30 lO 
3015 
5030 
9100 
B110 
SllS 
B120 
3130 
3131 
5132 
3 1 33 
3134 
9135 



"LET 
TO 



US 
35 



STRRT RQRJN" 



NUMB ER INPUT 

REM 

PRINT 

PRINT 
^Y LIST" 
4Sai PRINT 
*******' 
453S PRINT 

PRINT 

FOR 1=1 

NEXT I 

CLS 

GOTO 41O0 

REM REURRD 

REM 

RRND 

LET G=INT fl+10»RND» 

IF G<4 THEN GOTO 8400 

IF Q>7 THEN GOTO B600 

REM RRCING CRf 

REM 



GAMES 



PRINT 
PRINT 
PR INT 
PRINT 
PRINT 
PRINT 
PRINT 




THE TRHCK" 
3137 PRINT 
3140 PRINT 
IDES" 

314S PRINT 
S150 PRINT 



TRB 10,; '"RnCING CRR" 
TRB 10.; "WVWWWV" 



"RRCE YOUR CRR ROUND 



■"BUT DO NOT HIT THE S 



'OR THE GRME UXLL END 



3 155 


PRINT 




3156 


PRINT 




3157 


PRINT 




S1S8 


PRINT 




3160 


PRINT 


"PRESS Z TO 


^165 


PRINT 


S170 


PRINT 


"PRESS M TO 


3175 


PRINT 


3176 


PRINT 




3180 


PRINT 


"THE GRME S 



GO LEFT"' 
ao RIGHT" 



SOON 



3185 FOP 1=1 TO SO 

siss ne>^:t I 

3190 CL5 

9S00 LET U3:10 

3310 LET X=10 

3230 LET y=20 

3230 LET Z=9 
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3260 
3270 

1 

X 

9S9e 

3300 

3320 
3330 



PRINT RT V.Z: 

PRINT fiT U^X; 

5CftOUl_ 

IF INKeY*a"Z" 



THEN l-ET X = X- 



IF INKEY»="M" THEN LET X=X+ 



PRIWT RT U,X;"Y" 

IF Z<17 THEN l_^T Z-Z>2»RND 

IF Zi7 THEN LET Z-Z-2*RND 

PRINT RT 11. X, 

IF PEEK tPEEK 1639S+PEEK 16 
399*256 J =12B THEiH GOTO 3350 
934.0 GOTO 824.0 

FOR 1=1 TO 15 

NE3^T I 

GOTO 9035 

REM SIGN-URITER 



33S0 
3355 
S3G0 
34.00 

a^0i 

3403 

34.05 

64^10 

3 4- IS 

34.16 

S4.17 

34.S0 

NAHE 

94.25 PRINT 

94.30 PRINT 

INTO R" 
B4.3S PRINT 
34.4.0 PRINT 
HE SCREEN" 
4.4.5 INPUT 
-34.50 CLS 



RECl 

PRINT 

PRINT 

PRINT 

PRINT 

PR INT 

PRINT 

PRINT 




TRB 
TRB 
TRB 



"YOU ENTER YOUR FULL 



RNO I UXLL CHRNGE IT 



"HOUING SIGN ACROSS T 




«*4»]r*#*««'**# 

94.53 PRXNT AT 16 , 0; '' 4 **«***«**•» 

************* -tt^Jt^**" 

B4.59 PRINT AT lS-0; ""^A/VyyVVWA 



iMiMtMMi 



d4^&G FOR 1=1 TO a 
S4.70 LET PaLCN 0» 
e4.75 LET C = l 
S4.00 IF C<31 THEN 
1-C> ; B$ i 1 TO CI 
S4.es IF C>=31 AND 
PRINT RT 10.,0.;B* 



PRINT RfT 



84^90 

549S 

10 

8S00 

8S05 

esi0 

9515 

S520 

352S 

&530 

Q535 

SS3B 

BS<0 

SS00 

eeei 

6505 



IP C > SLEW 



IF LCN 



B» 
B>aP-t'32 



C-<=:LEN B« THEN 

rc-30 TO a 

THEM LET S^ftB* 



THEN GOTO OO 



LET C=C+1 
GOTO 84.&e 
NEXT 1 

FOR S=l TO lO 

PRINT RT 10.12; 

PR INT RT 3.0 ;, ia; 

NEXT 5 

FOR 1=1 TO ae 

NEXT I 

GOTO seas 

REM CRTCH R FRJU 

SI5nV ill " 



k 



INg STAR 



S.: "**^** ********!* 



PRINT 
PRINT 

PRINT 
PRINT 
PRINT 



PRE33 M TO GO RIGHJ 



THE GRHE STRRT5 50l 



TO 35 



FOR 1=1 
NEXT I 
CLS 

X=0 

Y = 16 

R^X TO S 

S=INT (RND425J 

T =0 TO 20 
lNKEYlt="Z" THEN 



LET 
LET 
FOR 
LET 
FOR 
IF 



LET V=V 



IF INKEy»="M" THEN LET YsY* 



IF Y<0 THEN LET Y =0 

XF Y>31 THEN LET Y3:31 

CLS 

PRINT RT T,S; -^-JHT 20 



3&G0 

S&6S 

T" 

9670 

567S 

9690 

BBSS 

36QQ 

3690 

3G9S 

3700 

3705 

3710 

37iS 

S720 

1 

97S5 

1 

3730 

3735 

S74.0 

374.5 

J 

i2 7SO 
X+1 

e7si 

X =X ■»■ 1 
975S IF 

esse 
B760 ir 
3 aaso 

376S NEXT T 
3770 NEXT R 
9775 FOR 1=1 TO 10 
9 77S NEXT I 
S7S0 CL& 

9795 PRINT RT Q.01"UELL 
9790 PRINT RT 10,0; "YOU 
:X:" OUT OF 5 STRRS" 
6795 PRINT RT 12.0; "NOU 
O SOMETHING ELSE" 
3800 FOR 1=1 TO 3S 

NEXT I 

GOTO 903S 

FOR 1^1 TO lO __^ 

PRXNT RT a0.Y;"^" 

PRINT RT 20..Y; "*#'* 

NEXT I 

RETURN 

REH GENE RAL IN TRODU CTION 

HE^^^ 



V; "h\ 



IF T=20 RT'JD 5i-V THEN LET X^\ 
IF T^20 RND S*Y + 1 THEN LET 



T=20 HND S=Y THEN GOSUB 
T=S0 AND S=Y+1 THEN GOSU i 



** . R$ 

CAUGHT ■■ 

LET US D 



RT a. 3. 

RT d ., 3. 



9303 
9S05 
BBSe 
9955 

Qoee 

9SB5 

9870 

3000 

9001 REH ■ 

9005 PRINT 

IS ZXSl" 
3O0B PRXNT 
«»*»**« *" 
9015 PRXNT 

N«ME7* 
9Q1& PRXNT 

9020 INPUT 

9021 PRINT 
9aS£» PRINT 
3023 PRINT 
9025 PRINT 
•i***********" 
3026 PRINT '"NOU 
B0S7 PRINT "LET 



HY NAME 



************* 



RT 12 ,,3; **UHRT IS YOUR 
RT 13^3; "##»»*##*»**♦ 
A» 

"******************** 



" i R S 

US HRUE SOHC PUN 



90aB PRXNT "HERE UE CO. 



******" 

8B10 PRINT 
O STAR" 
5615 PRINT 
******" 

36S0 FOR 1=1 
3625 PRINT 
3&30 NEXT 1 
3&35 PRINT *• 
FROM THE" 
^e*0 PRINT 
©64.5 PRINT " 
CH IT" 
3650 PRINT 
8655 PRINT *• 



TAB 5^ "CATCH A FHLUIN 9039 PRINT " «*-»4 ft **4« #«* *«^# i^** t* 



TRB 5; 



TO 5 



^**i^********1t 



TO 35 



AS TH^ STAR FALLS 



SKY ..you TRY TO CAT 



PRESS Z TO GO LEFT 



« -ft « « # « t « « « « ft 

9030 FOR 1=1 
NEXT I 

CLS 

REM SELECT I 
REH ■■■■■ 
FOR 1=1 TO 



3033 
9035 
904.0 
904.1 
904.5 
904.B 
904.9 
9950 
9055 
9060 
9065 
9070 



ON 
10 



OF RCTIVITIEJ 



NEXT X 

RAND 

LET A;=:INT (l-l^l0ftRNDJ 

IF A<7 THEN GOTO 9090 

LET B^INT ^1+10*RNOJ 

IF B>7 THEN GOTO 2000 

LET C*INT Cl+lOftRNPi 
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ZX81 EDUCATION 



UN 



II 



907S IF C < 4. THCN GOTO '3809 

3080 GOTO 4009 

9090 LET OiMlHT (X + 10*RHD> 

9Q95 IF D<6 THEN GOTO lO 

9QS6 GOTO 1800 

giee rem urqng RNSueft ext^sN 

9 102 PR IhfT 



9105 PRINT 

91 lO PRXNT 

9H5 PRINT 

2120 PRINT 

at»S PRINT 

9138 PRXNT 

9135 PRINT 

3140 PRINT 

"14.S PRINT 



I 



150 PRINT 
9 IBS PRINT 

Ik 

3160 PRINT 
91^5 PRINT 



MO 



';ft*;"^TRY PGRIN" 



H 



Has 



TO SS 



3170 FOR 1=1 

3173 NEXT I 

9175 CLS 

9180 RETURN 

9&ee REM CORRECT RNSUgR 

92Q1 REM i^^^HHHH^M 



il 



UEN 




9S9S PRINT 

9295 PRINT 
E R STRR . *■ 

3210 PRINT 

92 IS PRINT 

9320 PRINT 

•PI 

9325 PRXNT 



UELL DON^ ";R>;"-MRU 



9S30 PRINT 

9235 PRINT 

32*0 PRxi^rr 

PRINT 

i250 PR rNT 

3£5S PRINT 

3260 PRINT 

IP 

3265 PRINT 

3270 PRINT 



324.S 



m 



BSTQ 

dsa0 

9235 
3290 
3295 

9300 



FOR 1=1 

NE^<^- 1 

FOR Isl 

CLS 

PRINT 

PRINT 

PRINT 



TO 
TO 



26 

3 



3385 PRXNT 
3310 PRINT 
931S PRINT 



9320 
33S5 

■ F 

9330 
9335 



PRINT 
PRINT 

PRINT 
PRINT 



334-0 PRINT 

334.5 PRINT 

3350 PRINT 

3355 PRINT 



m * * 

♦ * » 

* * *" 
* ♦ * 



^3C^0 

3300 
9301 



NEXT 
GOTO 
REM 
RE 



I 
9035 

FING 



.|P|NXH^|T 



LE PQCE 



=1305 FOR I = i TO 5 

3310 PRINT 

98 IS HE XT I 
9320 



PRINT 




PRINT 

984.0 PRINT 

^»NTS'* 

964.5 PRINT 



3S50 
9855 
9360 



PRINT 
PRINT 
PRXNT 



9865 PRINT 

■ I 

9870 PRXNT 

» t « ft « 1- « 4 « 4 * « 

>S75 PRINT 



^am 



********it*ft*it ******* 



SUMS RND FUN FOR INF 



BY P.E.BE-OXHRM 



«'f«4'*»**ft4-99-i-*»*»4--C'« 




TO 35 



9886 FI5I 

9eS7 NEJCr 

9888 CLS 

9839 GOTO 9000 

9900 REM R UTQ-RUN 

9901 REM 

9910 SnUE "S- 

3920 GOTO 1 

9990 REM M EMORV 

9991 REM 
^992 PRINT PEEK 163S6 +256 ♦PEEK 
Q3Q7-ieS09 
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SPECTRUM CAME 




Defend 



I' tfl 



» 




t « 



David cn 
woiverha 
written us a great 
program in wliich^ 
have to defe 
Eartri ft 
aliens. 










Hot an easy game this! Yckj 
have three ships, and yout mta 
sion is io Ti6 the planet's surface 
of invading ahens. 

Each time you fire a nfiissil# dK 
an invader and d^itroy it you 
Will be awarded 60 points but 
watch out, v^Lir missiles may 



not always destroy the aliens. If 
an invader hit$ yoti I hen ymi will 
lose one of vour ships. The only 
way to (jet mow ships is to in- 
crease your ^ore: you will get 
an exira ship when your score 
increases to 5.000. 10.000. 
1 5.000 and 20.000 



The control keys for the 
game are as follows: 

The "V key moves yout sh^p 

down 

The 'Q' key moves your ship up 

The 'P' key fires a missile 

J\m' T' key stops the game 



Or>ce ihe program has been 
typed in and RUlV. you will K§v» 
to wail four seconds for the| 
game to start - not long reallv. 
when you consider ihe fete oi 
Earth is in your handsl 



LS 



5^ eOf^DEft & PRPER 0: XNK 7 



4 GO &U& 1O00 

T CUERR 

10 LET i=0' LET h^ =0 L 

LET &^©: LET_as±0 LET 1=3 

50 L ET af = '; 

30 LET b!i-= r"^=^»* B^^T^PJ 



T d34. 




^0 FOR f =14- TO 21 

60 NEXT r 

fc5 FOR hs=0 TO 5 

T^Q PRIhT T TNK d. : RT b . D; 

&0 NEXT K 

90 PRINT f^f^P^R 0; INK 7; AT 2S^ 
B^ ■* SCORE ^' 

1S0 PRX^iT AT d.0:** *^ ; LET 

^ d ^RND *6 ^5 : LET " i =28 



190 LET f=7r LET t =3 

300 IP 1=^1 AND 1NKEV4 = ^'»*» DP t ■] 
1 RND INKE^^* = ''l" THEN GO ITD J 9& 1 

201 LET a ^3+ iXHKEVf^s'-q") - t'JNKEV 

£0S IF INKEY* = ^'f" THEN GO TO 75| 


203 IF I NKEV »*='>** THEN LET t*l 

205 XF a <5 THEN LET 3=5 

210 IF a>ia THEN LET 3=JJ 

515 PRINT RT 3-1..3.^** 

516 PPINT FiT a +1^3;** 
a IS PRTI^JT S=^T a , 3 ; *^ 

e&0 IF t =0 THFH GO TO £3© 

&&1 IF SCPEEN^ t^^f}{^*' '* THEH 
GO TO 500 _, 

5&^ IF SCREEN* ^a,f+i)f>"* " THCI 

N GO TO =>S^0 

5&3 PRINT 3T 3,f;CHRs 1-16 

2^5 BEEP ,i?^.. 

aS7 PRINT ftT a., f.. * ■* 

aP9 LET f = f^-l 
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SPECTRUM CAME 



2G(& IF 5CREEM* ( ^ ^ ^ !i ', >. " " THEN 
GO TO 600 

^'34 PR!lNT INK S.RT ^.S.CWR$ I*** 
;CNR$ litS 

2^38 PRINT INK 6.if>T a^3, CM^* 14^9 

EN$ ta,, 6:« ' 

ase TRINT PflPEFf 0.; INK 7 . RT 13^ 

Sft© PRINT TNK 4. . R-r i.5,i3.«j^ 
£65 PRr^^!T TNK 4. : RT 3 . & : fc* 
a70 LET a *.i=S Ji < a' TD 32>"+3jCl> 

^ee LET a*sa$<2 TO 1 
265 LET b^=bj<& TO 1 
29^ PRINT INK T* ; ftT d,. i,;CHR$ 14-7 

S^5 IF s rSiJPIt? THEN LET i=« 4J 

29f=- TF ^ ^2CsCeiN TMEf^ LET t = ltl 

Zi&a IF J . = 1C-. THcN uer i-'-*nND# 
1 + 1) 

33f> TF i <1S T^4E^4 LET iai-2 

aiCs TF i fsrS THEN C-O TQ ifi& 

315 JF f=Sl THEN GO T~' 1B& 

3&Ct GO TCi ^-i^O 

5«Ct FOP h^l TO 5t 

'sio'ij^k' 7: PRXNT mT S-i^/.r.KRJi 
IS^.CHR* ISrs PPTNT RT a . f ; CwrI 



1 / r' ; CHR % 



. 1 . -^S 

■ : PRINT 



1S^:CHR* 155 • PRU5F 1© 

55C* TMK e • PF5I^4T HT o 

156 . C MP i ) ? 7 ■ PR I t-4T f^T 

15&, CHR* 15©' PRUSe IC 

5S1 iNtL 7 

530 NEXT h 

537 LET £ sts f 60 

54.0 PR INT RT a ^ 1 , f , ' 
AT a , J- , '■ 
SS0 C-e TC 13^ 
6&P rOR c=i TD 5: INS S 

607 INK e 

60S BFFP ,C15,-5C« BEEP ,©?^-2S: 

SEEP . i -=C 

610 pRiJsJT AT 3-i..i," '■.;CHnji ise 

;"B,CHRf; IST- 

615 PRINT RT ;a.a.." '".CHRi ISS . * 
i",CHRtfc 15^; PmUSE 1Q 

fiae NF:-rr ^ 

8S7 PPINT'rT a-1,4.*' 

6S& PPI^JT f^T -3,4."" 

655 PRIhJT RT .-tVi. 4, ■• ": PRU 

SE 15 

635 BEEP ,1.. -i©' BEEP .^7.. -U.- E 
EEP . i- .. w 

64-0 t.ET L = I -i 

650 IF I. =0 THEN GO TO 7S0 

7aQ CD TO 15Ct 

7S2 PC-INT RT S,ie«,"GRHe O'.'FP" 

755 FOR f^l TO 3 
_,?&© BEEP -1,-5 EEEr ,1 - 1^. piE 
^^rii ^ ^-^ ^^^P . 1 ^ -F . BE EP -2,5; 

BEEP . i . -as ' 

770 NEXT f 

775 BEEP .J, -lO ^EER .07.-4- B 
EEP . £ . O BEEr> . C , 2 : eEEF \ 4 . -SO 

777 ir S ?Ki> THEN LET hs^s 

7&© PRINT PRPEP e,; INK T.. RT 1.. 4 
i ':?F^^?'^^"^'^^ '.K3,- ■'. PRINT RT 
5,1©, ■CmHE DMER" print ;AT 6.3- 

avf,^^^ ^"y *'^y ^^ play dsas 

^i^ fl^ 10, 1&, "SCORE ",S 
7&5 PRINT PAPER * , RT 1=5*6: 



fj 



7S6 IF S>=h5 THEN PPIINT PRPER e 
^ INK 7j RT 15.. 3.1 'You have the hi 
9^e^l score" 



7QO PRl»SF 4Ci 

CCIO PRINT HT S^lOj*' 

THEN GQ TO 7 



SSrr- IF TNKEV $. ^ 

sr,Q Gn TH 76 e 



TOeO FDR rt = 144 TO ISQ 

l^tS FrJK' f=0 TO 7 

113^13 READ X POKf? USP CHf5* tn » + f 

." '< 

lOoO NEXT f 

1©4P MEXT n 

1050 PRTfi e.c.si(4 ©iiiiiee . eiN i 
11 3- HI©, BIN ^'iiiiiii^Biri liiiiii 

l^Elfri 11 11 1111. FIN ©lllllQia 

la&e DRTPt 0.0.. i^.e.;0^eiN iiiiiiii 

.BXN 1 1 J i ilO£> .O 

lOT-i^ DnTA O .. (? , , ©,. O ^ BIN Cie>JJJlJP 

lOfcO DRTR eiN' OClllGGtC .SIN OiOlG 
lOO.HTN <5iliai00 EI?s OiMlltrSiS^BX 
N 0101(31iai3 ,BIN 10010eie.BIN l&^ L 
©OIO.FIM IDOiOOiO 

laOC^ D^iTR (5,&,0,ETN OC'.^imi,&lN 
1 1 1 J 1 1 1 1 , E. IN 1 1 111 1 1 1 . ^ IN &^& X ± 
111. ri 

II lO DRTPl C.,e,0,G.BlN ^eeClSeti 1 ^ B 
IN Ot^^lilii .C. .D 

ll^O DRTA £5, BIN 7. 11 11 LOG ,, 2B5 .^SB 
>35S,.^S5,< BIN 11111110, BIN llll^S 

00 _ 

ii;ie» ORTn 0. 0,. Eirj loooeoeo , etn i 

llllQek0.EIN 11 11 1111. .BIN lil0B(3D 

a ^ o , 

ll4(?i Ct'JTi::! O f T*J OOOOllll.BlN t!i0<? 

I I I H .. S IN iiZl43C i,iiil >eiN'u>iSiiiili 
BIN ?illlllll,STN f»4111111>BTN it.'i 
1 1 i t 1 3 

ll&Pk r>RTR ©,. BIN l*^Oi?ii5&00,BTN 111: 

eoGe^,f?!iN iiiiiooceiN 11111 i^£i, - 

BIN llllllOS.eiN lllllllO^BtN 11 

1 L 1 1 1 

11€,0 C-RTR E-IfJ C^lilllll.EIN (Mill 

111, BIN 0.1 113 111. BIN eOlllilJ.. EI 

N ©G&l 11 a.i.< BIN OOO01111.BIN 0000 

fJi^l 11 ,0 .PE:s 

1170 DRT^^ BIN 111111 IG. 5 TM 11112 

no, BIN 11111110.BIN 1111110©, BI 

M 1111 l©Oe.. BIN 11110&O©., BIN 111.0 

0030 

iiB0 ORTR BIN 0eillAli.BIN OOlll 

ill, BIN 01111 1 11, 255, 2S5..2S^, ass 

115^0 DRTR BIN iail0000.BIN 11111 

0O& , B IN 1 1 1 1 1110 , 2SS .. H5B .. asis , ass 

ii-QQ DRTR 2SS,^5S,?F,S .Z?B-£53,2B 
5, BIN 001 I 11 11, BIN 00r'lllll,^5B 
iaX0 DRTR 555 .PSS .25B h2SS .i^FS .as 
!5.. E'lN lllllllb,. eiN 1111110© 
1SS0 RETURN 

Sfffrrpte screen display. 
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MACHINE CODE 



HOW I wrote 

my first 

machine 

code 
program 

lan Turtle, of Ashby, 
Scunthorpe, explains 
how he got to grips with 
machine code, the 
problems he faced, and 
the triumph he achieved. 




9500 


FOR 1 - 1 e509 TO PEEK 1 6396 ^ 556 
16397 


* PEEK 


9510 


IF PEEK 1 234 THEN GOTO 9590 




9520 


LETUi-l 




9530 


IF PEEK 1 - ne THEN GOTO 9590 




9640 


LET A - PEEK 1 




95BO 


IF At3 THEN GOTO 9620 




9560 


LET A - A 4 1 28 




9570 


POKE I A 




9580 


GOTO 9520 




9590 


NEXTI 




9600 


LIST 


Lifting f 



Thip i» an pe;cc*unt gf hgyv I 
wroie mv first program in 
machine code, following iNr 
studv of Toni Bakers book 
'Master ing Machine Code on the 
ZX81 '. \l was a reaf struggle to 
gftx the prograin actually work- 
ing, as many of my inrtiat 
Qssumptmns were proved 
wrong. 

At fsfsi. I wrote a BAS^C pro- 
gram to search through a pro- 
gram, and convert all the letters, 
numbers arrd the like to mver&e 
Video; tNs not only looks good, 
but allows REM statements to 
stand out in listings so long a$ 
there are not too many PRINT 
statements m the program . 

The program sat at the bot- 
tom of program memofy, and 
had to b4 typed in after the pro- 
gram which I wanted to 
transfofm had been entefed^ My 
SASiC program to do this is 
shown m Listing 1 . 



Line 95^00 ^inds the end Of the 
program area, and seis up a 
FOR. . .NEXT loop to search 
the listing. Line 9510 checks if 
the byte 1$ a REM keyword. If 
not. It jumps TO fin© 9590 and 
back around the loop Once a 
REM statement is encountered, 
then It begins to exacute the 
lines 9520 to 9580 Line 3520 
increments the I count to the 
next byte in the REM statement. 
Line 9530 checks for a 
NEW LINE, and the end of the 
REM statement. If the end of the 
REM has been found, then the 
program aga:in begins TO search 
for another REM in memory. If 
the end has not yet been reach- 
ed, then the code of the 
character is checked. If il i& 
greater than 63 then it fs liikely 
to be a keyword with no inverse, 
or a letter number that is 
aifeady reversed, so the loop 
skips this byte. 

if fts vakie is less than, or 
equal to. €3, then 1 2B is added 
TO the value to get the inverse 
(line 96601 Une 9570 then 
POKES tNs vslue into memory 
and line 9580 tetums to check 
the next byte in the program 
Enter the program, and add a 
line like 9951 REMXXXXXXXX 
arid RUN the program. Trie 
listing will appear with the Xs 
aftflf the word REM m i^nverse as 
required. 



Unfortunately, n takes Iti 
program three secorids 
achieve this. Admittedly, tl 
seconds is not Song to wait, 
if this program had to 
through a 1 5K program rt w- 
take minuies^ To be frank, 
thought this wouki be 
trouble than it is wodh 



Eureka! 

The obvtous answer was 
put it into rrkachine code. Ur 
you are a computer fanatic, tli 
1 wouki not lightly recomn 
you take ttm drastic step 
deciding 10 tackke mac 
code. 

If you f irvd BASIC prograr 
ing makes you tear your hair ( 
in frustrati^on with its errorl 
messages as you debug yotfl 
latest masterpiece, do not atf 
tempt to write machine code, 
you'll soon need the servces of I 
a hair transplant specialist It ill 
the most frustrating experienctll 
have ever gone through. Oespntl 
th^s. the resyh were well worih| 
all tf^ effort. 

The ffuftlfLition made 
wrrtea simple BASIC pfogtamrol 
aid the development of machiwl 
code, but more about that l^W.l 
Eventually, the program wBf| 
written and debugged, and 

sKown m Lifting 2. 





up t; ode 


HeK 


Decima! 


Byie^ 


START 


to HLJ6549d 


21A540 


33,165,64 


3 




LD DE.n6396ld 


ED5B0C40 


237,91.12,64 


4 




mC HL 


23 


35 


1 


ENOCH 


LDA.D 


7A 


122 


1 




CPH 


BC 


1S6 


1 




JRNZ REMCH 


2003 


32,3 


2 




LDA.E 


7B 


123 


1 




CPL 


BD 


189 


1 




RET Z 


08 


200 


1 


REMCH 


LD AiHU 


7E 


126 


1 




CP 234d 


FEEA 


254,234 


2 




JRNZ ENOCH 


20F3 


32,243 


2 


IN REM 


INC HL 


23 


35 


1 




LD A.lHLy 


7E 


t26 


1 




CPUS 


FE76 


254,118 


2 




JR 2 ENDCH 


28EO 


40. 237 


2 




CP64 


FE40 


254,64 


2 




JRNC INREM 


30F6 


48,246 


2 




ADD A, 128 


C680 


196.128 


2 




LD (HLJ.A 


77 


119 


1 




JR INREM 


18F1 


24,241 


2 


iistiftg 1 


^ 
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PwgitmiTvn^ m mMctmw CO* CJft frmit» yoit okf bef&fm your iln^- 



This IS sirnpSy a straight 
iranstation of the BASfC into 
macKirie code. Location 
16514 inwards he a REM 
statement as the first line of a 
ZX81 programi is my favourite 
place to store machine code, 
so the program was written to 
occupy thes« memorv loca- 
lionrs. In theory, however, the 
ptogram is completely 
r^tocatabit. as there are no JPs 
as opposed to JRs [things you 
Heve to come to terms with 
when programming in machine 
codefc In practice, this 
assumption pfoved incorrect. 

The HL reflistef ai the start 
of the hstifiQ is set to 1 B549 
instead of 1 6509 to skip over 
the actual REM statement If 
thfs was not done, the 
machine code would search 
Itself, find the 243d one in 
sttuctioni after REMCH and 
iftsurne this was a REM state^ 
ment. Then it yvouEd alter all 
the machine code which 
ioUowed, until it reached the 
1 1 8 twD ir*structi^ons after IN^ 
RIM. Obviously, this would 
cause a crash. 

If. then, the machine code 
•H^s rek>cated. it would ^till 
begm sts $earch at memory 
kicAtion 16649, and miss any 
early REM statement. The 
solution was simply to 
substitute 16509 in START. 

The idea behind relocating 
the roytine wag to ptaca it 
above RAM TOP. to save hav 
ing la reload machine code 
over and over agairi in a pro 
grammmg session. However, 
disaster struck when the 
machine code was used to in-^ 
ven all the REM ^itaEoments in 



the actual 'machine code 
loader' program. For some 
reason, it corrupted the iin^ 
whch read: 

3050 IF B$ = ''D'^ THEly LET 
AS-STRS B 

To find out whVi ft was 
neceaiary to find out how the 
8K ROM stored lin^ numbers. 
I discovered that the com- 
puter stores a hne number in 
four bytes The first two bytes 
contain the value of the line 
number, ar\d the second two 
bvtes indicate how many 
bytes Eong rhE^ line i^. So a lino 
1 0, LET A PEEK 1 . would have 



the four Jrne number' digits 
reading 00 OA 06 00. 
Strangely, the computer has a 

doubie standard' here The 
line number is stored wah the 
high byte followed bv the \o^ 
byte. Th^ Jength Of the Una. 

iQwever. IS stored the other 
way round, with the low byte 
first. 

Back to the 

beginntng 

To return to the original pro 
blem, the line number 30 SO 
^wMI be stored in n^errory as 
OBEA, vvherre EA is the vatue 
the program searches (or. So, 
the length of Sine marker will be 
overwritten - not a good way 
to keep a bug-free program. 
With this knowledge, it is ob- 
vious that there is a s#t of 
numbers that would cause this 
problem. It was luck that un- 
coverad this bug Ithe numbers 
are 234. 490, 746, 1002, 
1258. 15V4. 1770 .K 

This was all verry satisfying 
in its way. but it meant the 
original machine code program 
was practicaMy useless, as it 
would have meant the user 
had to search through the 
Eistrng and change every occur- 
rence of the line number set to 
something el^e, running the 
code, than changing them bH 
back. A return to the BASIC 
fisting would obviously be a 
better idea. "Back to the draw- 
ing board"". I thought, and at- 
tempted a new approach. 

I do not think it is just me. 
However, I ^ind it very difficult 
to produca a brar^d new 
method, or idea, straight after 
an old one had been tested and 



made to work. However, the 
papery with a disassembled 
listing IBASIC) lA^ere close to 
hand. It was while rereading 
these that the idea of using the 
length of line indicator oc^ 
cured. Obviously, I cannot 
claim monopoly on this tdea - 
I had read of its use elsewHere, 
but I had not previously 
thought ol using it here, 
Anywavp it sounded rather 
complex. In fact, it did causa 
the machine code to be a littte 
more complicatedp but not too 
difficult. 

The machine cade listing 
was longer, but it used the fact 
that the REM indicates the end 
of a listing by two Newlmes on 
the not to check for the end of 
the program. It was with this 
listing I was finaily satisfied 
HL was loaded at START with 
16509 since I had finaily 
decided to go for storing the 
machine code above RAMTOP 
for more convenience. This 
was done as loiJowsL 

ENTER POKE 16388. 216 
POKE 16389. 127 
NEW 

Then the machine code can be 
written, starting at address 
32729, 

So, after many hours . the 
listing below was produced, 
which did the |0b demanded of 
it in the ^mk of an eye^as op 
posed to minutes. I tested it on 
the longest program I could 
find, and it took no noticeaWe 
running time st all. As a con- 
clusion, I'd say that if you're 
willing to stick at programmir^g 
in machine code, the results 
will be well worth the cost m 
frustration. 





Op-code 


Hex 


Doclmal 


Bvies 


START 


LDHL.16509d 


217D40 


33,125,64 


3 


LSKIP 


INC HL 


23 


35 


1 




INC HL 


23 


35 


1 




LO C.IHLJ 


5E 


04 


1 




INC HL 


23 


35 


1 




LD O.IHLt 


M 


8€ 


1 




INC HL 


23 


35 


1 




LD AfHLI 


7e 


126 


■1 ! 




CP 234d 


FEEA 


254,234 


2 i 




JRZ ENOCH 


2807 


40,7 


2 




ADD HL.DE 


19 


25 


1 




LDAJHLI 


7E 


126 


1 




CP 118d 


FE76 


254.118 


2 




RETZ 


C8 


200 


1 ' 




JH LSKIP 


tSEE 


24,238 


2 


ENOCH 


INC HL 


23 


3B 


1 1 




LO A.IHL) 


7£ 


126 


1 




CP 118d 


FF76 


254,118 


2 i 




JRZ CONTS 


2S09 


40,9 


2 




CP64d 


FE40 


2 54,64 


2 




JRNC EWDCH 


30F6 


48.246 


2 




ADO A. 128 


C680 


198.^28 


2 




LD (ML), A 


77 


119 


1 




JR ENOCH 


18F1 


29,241 


2 


CONTS 


INCHL 


23 


36 


1 




JR LSKIP 


18DC 


24,220 


2 


Lisrifis 3 
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ANDREW HEWSONS BOOKS 



^0E$T PROGRAMS 



i^:; 



.^ for thi 



i^^^SEECIRUM 

vVrTHlXflAN ATORY TEXT 







MrHELPUNi - the trurt 
who inw^Qfl yUMT 2X 
i]u«ri4t in hi$ column m 
£irld0ir User, tKe syrhoi or 
HINTS a TIPS FOR TH£ 
Z>(BOafKjH|NTS& TIPS 
FOR THE 2xai ™w 
prqKnU 

* 20 or j^tr^l pragramt fqr 
yoy ro laid into vf>ur 
Sped rum. 

* 20 irnfrrssTing proqt^ms 
fof you to enjOv and learn 



from. 

* 20 great programi TO 
iwAch you about f iK«<l aikI 

varijiblir leofth recorcifi, 
binary searches, bubble 
«5^rls. 9r^priiE;:dii^pl^vi 
and rnuchj mu^i^ fno^^ - ■ 



'Wj;?i*-,r-- £5.95 

Progr4m tj-titfi kfidudfl . 

Miachirw Code Editor - Wrtie, modify, exivrKt arxf fold mschlne 
0jde uiinn thii aM bai>c pfogram. No need to yie an Atiembler 
wHen vou '^ave thji program k 

Jndex film Lcmn obojjt hxedi Een^lh r^cordf. 59ve nurrv^rjc and 
string inlorrnatioB, atJd to, sort, mod if v, delete and pr^nt your 
records. Ideal as a computer based f iNng system. 

Ducliesbooi -^ Learn bow m etiampuigie th* suributei filt am^ have 
lun 9it ihc lArne time. 

GrJipbiK — Con^ruct up TO 2^0 graph ici cbara-cleriwjth th« 1u<ll 
on-icreen ediiin^ tadlitiet, enhuanoe and rrvodify ihi?m and recall 
tham later io buM a f^iailed d^wlay to save on cai^tte 

S^irfHVMnla — A program to ftf«tch your aHislic i«lents. intagintikin 

and pngcnyiiy, Drtwi a limitless variety of cutvei and ipiraKi. 

Plui FOOTBALL, DIGIT ISER, DIARY srvd mAr^y mor* 
Available Throutih Comnuttr Booksbopi and W>l. SMtTH. 



280 OP CODES 



C1.45 



«!.■.« Tr .^ , ,, I, r«l^A„ l+lp pH iOC Hii SH 



PILOT ZX81 ^g^ 

Etientiaiiy the lam^ as NughtfJiie but 
wdbout the Ni rri^fapbicv 



PUCKMAN ZX81 

AM acihon disp^av- Best score to date, 
scour I til? rriafc ior laod.dodgte fhie 
gtioit, eat a strawberry and attack the 
qhofti. 



HINTS & TIPS FOR THE ZXSl 

£3.95 
Av^ liable" by dtr^^cl mjil order or ihrougJi 
cOmputti^r book I hops aryj W.H= Smith, 

THE PROGRAMS 

The programs advormocl here are 
av^tlabk from compyter bookshops wiih 
a fotiwar« stand, artd m#f)y (ndeperidenl 
nucro-computtr shopt. 



FOR THE SPECTRUM 

40 BEST MACHINE CODE ROUTINES FOR THE 
2X SPECTRUM £5J5 

hv Andrew H«wKin and John Hirdman. 

Sea ion A Three chapteri ^Hpiamin^ whai yoy r*ed lo kt%o*t ibout 
Z80 nTjchmE code on ^t«? Specirym 

* Hc?w to hoad and save math^ne code. 

* Hoiv |o u%e I he sy$T€m variables. 

* How memory 4i orcj^mt^d. 

* He^w prcKgram hnes ari! itored. 

* How to use the stadt, the disptiy, The aiinbute l<Jei. 

* How to call ROM routints - whvre they are and what Ihey do. 

* The (trucfii^re of Z80 cod« - plus a i^lufthle qhasiary. 

Section 9 40 rOMiirwi mdudrng, 

* ScroJI - yp. down, Mt to side by pixel or by eharattef, 

* Sfrirch and rep^ce, token siArap, string search. 

* Roiale character, m^ti ct^araa^r - horkfontaliv ^^nd verticsMy, 

* Linff remember - including GOSUBf. GOTOt, RUN etc, 

All routines are relocatable I except 'lirv remembet't 

T^iS book iea[;ih«t The t>t^inn<f e4l he n«^s lo knoVM m a iimple. 
eaty-tO' learn form and itian invaluMile rel^rence work lor ihe 
expert Idol 



NfGHTFLITE FOR ZX SPECTRUM 



tBM 



■ ■ 


««t A/H aar £ 


II.S 


PuLL: 

1 1 




O 




' ■ 


:.. 


1 ^ 


i — ] ^ 
Ft □ 


0«£ 

1/1 U D « ^ 


I'Tft/P 


^'d 



RETAILERS 

hlV« are cpriimuaJly on tht look out fpr 
new outleti If you are inierefted m 
itockiin^ the ftems advert lied ^ere, write 
to ui for our trade rales. 



URGENT 

We require high qyality Sp*arwm afid 
Draiicin lof tware. Good rOyalttet psm 

Send your samptes today for fast 
i?vdluation. 



iCEvfttC^ fi%4' riJr9ti*K4ni pna |h#n itttHj AjltH, qp i|h# 
^•af^vMlv *N.|fiAlt irt rpoh^tfrAi i#id CfOH Mi'Mil 

'^uliomTI 0«v. Fl». Atf SpMii. 04xi#^« Mfikf^ifl 



oujM^riiy 


i'WODv -: T 


COST 




















A _..^-- _^^^_. ^ __. 


TPIAl 





MAME 

iDHliek i; w^dlh nil ml 



f M£tf%i,Btii:lt}KmT»H^ 4. 



P«« h^ HEWSON CONSULT AMfS DEPT SU WA Si M4ny £ STHEET WALL^JiCFOlTD OXOftf OXIOOtL 
Til. HieiJ 3e»7 
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Scrolling 
screen 

window "^ 

J Elliott from 

Gloucester ^^^<i 

describes some #p|\ 

machine code 

routines he has 

developed to ^^ 

emulate some screen ' 

controls available on 

more sophisticated computers. 




As a ledchei" \ have access ici 
tosh an RML 3807 and 4aOZ 
HI thf course of teaching 
Cofinpur«r Studies. Thes@ 
tompurers allo^ lairFy easy 
screen control (n p^rticutar 
they aiiO'i% the definition of 
"KT&en windows" at any 
pwnt on the screen. These 
wtndovvb may be scralled 
ndependently of the remaindat 
erf th^ scieen fn addition to 
this, the GRAPH'' cammand 
restncts strolling to the 
bottom four line& o1 the 
scrMn 

My own ZX BT cJoes not 
have these FaciEitits. Tha 
"WINT AT" command is the 
nearest equivalent, i decided 
to attempt to emmulat^ th^se 
f^Eiities with machme code 
SubrQuttnes. Th^ thre^ 
rouhnes to be described 
bcrease iha screen handling 
fbilities of th& ZX81 quite 
considerably. 



The first routine defines ^ 
recta rhgylgr window of any 
si^e at any point oo the screen. 
Once defined, the window can 
be instantly fiHed with any 
character, or cleared, simply 
by calling the routine Any of 
these parameters can be 
changed &\ any time from the 
rnaster program. Th^s means 
that several different lAiindows 
can be used with the same 
program 

The second routine uses the 
same principle as the first, A 
wmdow is again dehned any 
sire and any position on the 
screen. When the routine is 
called, the conterits of the 
window are scrolled up 
through one line and the last 
line is cleared. The roytine can 
be set to fill the last line with 
any character instead of 
clearing it. 

The last routine is a very 
urrvple screen reverse. Evtsry 



characier on the screen is 
removed and replaced with fts 
inverse. This is very eftective 
fof explosions. 

Using the routines 

The easiest way of usmg the 
routine is as follows: 

Fifsl type in listing 4 and 
save a I least twice. 

Save 114 bytes of high 
men-tor V by poking addresses 
1 6388 and 1 6389 with a new 
value for rarratop. With a 16K 
machme, suitable values are ; 
POKE ^6388.140 POKE 
16389.127. 

If you now enter NEW you 
W4H have the space above 
32652 free for the machine 
code. 

Now reload listing 4 and 

RUN' The code will be loaded 

to the area of memory you 

enter when prompted by the 

pfc-qrdirin. You ^\\\ now Ue 



prompted to (inii?r size ci^nd 
positions for your window Or 
scroll window and also fill 
character. Having done this 
you are offered the option of 
rede firming, lesiing or endmg 
the program. When you end 
the program rs auto mat iCally 
'NEWed' so thai you can easily 
enter the BASIC cede which 
wfll call the routines 

To call the routines, the 
following commands can be 
inserted at any point \n the 
8ASIC; 

i} Fill or ctear window - LET 
L - USR START 

i\) Scroll orhe Itrte of window 
LET L = USR (START + 39) 

lii) Inverse screen-LET 
L-^ USR (START ^941 

Where START is the start 
address of the machine code 
which must have been 
previously loaded the 
parameters of ibe windows ^ 
^"^ t e changed easily from P^ 
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within th€ 
using I h e 
'POKEing 
addressee 
values: 



BASIC progfam 

routines,, bv 

the following 

with suitable 



Fill window 

ISTART +51 = last line of 

window 

(START + 7J ^ number of 

lines of window 

(START +20) - 32 start 

column of window 

(START +251 ^ columns 

from end of window to line end 

(START + 301 = (ill character 

code 

Scroll window 

(START +441 ^ last lin^ 

number in window 

(START +46j - number of 

lines in window 

iSTART +59^ - 32 Stan 

column number 

ISTART + 64J " columns 

from end of window to line end 

(START + Qb\ - scroll 

Chflracler code 

The program shown in listing 
5 demonstrates how ihis is 
done. I! produces random 
windows and fills or scrolls 
them with randotm characters. 
II can produce some quite 
effective patterns I 

I have included listing t, 2 
and 3 for Those of you 
»nie rested m the assembler fof 
these routines. 

Memory 

To r y n the rout ine s as described 
you need at least 3 5K of 
memory. Those of you with 
ie ss than ( h is w i 1 1 need t o c rea te 
a display file by 'PR IN Ting' 
spaces to The screen be fore you 
attempt to use the routines. 
The routines will work pt^r f ectiy 
well With an BK ROM ZX80 but 
the following changes must be 
made to the Eoading and 
demonstfMiOn programs; 

Loading program 

Lsne 100 tWPUT DS 
Line S20 INPUT M$ 

Demonstration 
program 

Addline Its PAUSE 100 
Add Ime 116 POKE 
16437.255 

Whenever these routines are 
used, you will have to use 
'PRINT AT" TO print to the 
windows. The nofmal PRINT' 
statement \a^iII print in the 
normal way to the whote 
screen. 



2A OC 40 


STAftT 


Ld HL, IDisptav Filel 


23 




INCHL 


OEx 




Ud C.x 


3Ex 


RECTANGLE 


Ld A.K 


B9 




CPC 


30 06 




JRNC BEGIN 


1 1 2 1 00 




LdDE0021H 


Id 




ADDHL, DE 


18 12 




JRENO 


06 20 


BEGIN 


Ld B 20H 


3Ex 


COLUMN 


Ld A.x 


Bd 




CPB 


38 07 




JRC NEXT 


3Ex 




LdA.K 


B8 




CPB 


30 02 




JRNC NEXT 


36 X 




Ld (HLUx 


23 


NEXT 


rNCHL 


10F1 




0JN2 


23 




INCHL 


OD 


END 


0€CC 


2010 




JRNZ RECTANGLE 


C9 




RET 



find screen in memory 
find first screen location 
number Of lines to rectangte 
rectangle length end 
Start reached' 



move: one Jine down screen 

length of fulS Irne 
{32-stdrt column number) 
ste^rt of rectangle reached? 

number of columns to clear 
not finished^ 

put character to screen 
nestt screen position 
repeat to end of Nne 
step past lint? e^nd 

repeat to end of screen 



Listing 2: Screen 
scroll 



2A OC 40 


START 


Ld HL, (Display File) 


;find screen iri irwinorv 


23 




INC HL 


;1ind f »rst screen location 


OEx 




LdCx 


: lines lo end o1 window 


3Ex 


SCROLL 


IdA.x 


; lines lo scroU 


69 




CPC 


;stari reached? 


30 06 




JRNC BEG(N 




11 21 00 




LdOE00 21H 




19 




ADDHL, OE 


imove down one \me 


IB 22 




,JREND 




06 20 


REGTN 


Ld, 6.20H 


;ler>^lh o{ full line 


3Ex 


COLUMN 


LdA.x 


; { 3 2 -s t{i r t col u mn nu mbor 1 


BB 




CPB 


;&tart of window? 


39 17 




JRC NEXT 




3Ex 




Ld Ax 


; number Of columns to scroll 


6S 




CPB 


;noT finished? 


30 12 




JRNC NEXT 




3E01 




LdA. OIH 




89 




CPC 


;l8$t line? 


28 OB 




JRZ LAST 




E5 




PUSH HL 


■,S9ve screen position 


n 2100 




LdOE00 2lH 




19 




ADD HL, OE 


;irtovo <fown one line 


D1 




POPDE 


;get screen m OE 


7E 




Ld A(HL) 


'move character up one line 


12 




LdlDElA 




E6 




EX DE HL 


-get screen in HL 


18 02 




JR NEXT 




36 00 


LAST 


LdiHL^O 


'Clear last Nne 


23 


NEXT 


INCHL 


gel next screen position 


10E1 




DJNZ COLUMN 


■repeal if not finished 


23 




INCHL 


,step past Jine end 


00 


END 


DECC 




20 00 




JRN2 SCROLL 


'scroll finished? 


C9 




RET 





Listing 3: Screen 
reverse 



2A OC 40 


STAR 


23 




OE 16 




06 20 


LINE 


7E 


NEXT 


C6S0 




77 




23 




10F9 




23 




00 




20 F3 




C9 





ys ML, IDisptey Mlel 

INCHL 

LdG,16H 

Ld B,20H 

LdAjHU 

ADDA 138 

Ld(HLi,A 

INC HL 

DJNZ NEXT 

INCHL 

DEC C 

JRNZ LINE 

RET 



find screen in memory 
find first $creen iocation 
lines in screen 
columns on line 
reverse character at current 
screen position 

get next screen position 
lepest if line not finished 
step past line end 

repeat if screen not finished 
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Listing a: Basic 
loader 

10 REM LOADJNG PROGRAM FOR SCREEN ROUTINES 
20 LET AS '2A0C40230E123E0AB930061 131001918 
1 2062O3E 1 8a038O73EO8BQ3OO2368O23 1 0F 1 230D 
20E0C92 A0C40230E1 23E0AB93006 11 2 1 001 9 1 822 
Oe203E 1 8B8381 73E0eB830 1 23E01 B92803E5 M 2 1 
001 9D1 7E1 2EB 1 802360023 lOE 1 2 30D2OOOC 92 AOC 
4023011 6062O7EC68O772310F92 3OD2OF3C9" 
30 PRIMT "ENTER START ADDRESS FOR CODE" 
40 INPUT B 

50 FOflC^BTOe ^113 

eO POKE C [16'C0DE A»l * CODE A$I2) 476 
JO LET A$ - A5f3 TOt 
80 NEXT C 
65 CLS 
90 PRINT "ENTER t TO DEFINE WINDOW, 2 TO DEFlME 

SCROLL OR 3 TO END" 
100 LET D$ INKEY* 

no 1F0S< T'ORDS >"3"THEN GOTO 100 
120 IF 05 -"3" THEN GOTO 500 
130 IF CS = * r ' THEN LE TJ $ - "DEFINE WINDOW" 
140 IF OS = "2" THEN LET J$ ^ "DEFINE SCROLL' 
^^5 CLS 

50 PRINT AT 2,9;J$ 

leO PRINT AT 4.0' '^ ENTER START LINE" 
165 IWPJT E 

170 PRINT AT 4.0: "ENTER FINISH LINE" 
175 INPUT F 

leO PRINT AT 4,0; "ENTER STAfiT COLUMN" 
185 INPUT G 



190 
195 
200 
205 
210 

220 
230 
240 
250 
260 
2 70 
280 
290 
300 
400 
410 
420 
500 
510 

620 
530 
540 
550 
560 
570 
580 
590 
600 
610 
620 



"ENieR FiNtSH COLUMN ■ 



"ENTER FILL SCROLL CHARACTER" 



THEN GOSUB 400 

F 



PRINT AT 4.0; 

INPUT H 

PRINT AT 4,0; 

INPUT K* 

IF (([CODE KS >63i AND (CODE K*<128)J OR [COOg 

K$ >^91l^ THEN GOTO 20S 

LETL=0 

CLS 

IF DS "2" 

POKE 8+5, 

POKE 9 ♦ 7, Ft 

POKE B * 20, 32 G 

POKES* 25, 32-fG+KI 

POKES- 30 L, CODE K$ 

GOTO 85 

LET B - B + 39 

LET L = 16 

RETURN 

CLS 

PRINT "ENTER 1 TO TEST YOUR WfNDOW, 2 TO 

REDEFINE OR 3 TO NEW THE PROGRAM ' 

LET MS^INKEY$ 

IF M$<"1"0RM$ >"3" THEN GOTO 520 

IF MS "3" THEN NEW 

IF MS '2" THEN GOTO 85 

LET N USR B 

FOR P 1 TO rF El 

LET N - USR (B * 39t 

NEXT P 

PAUSE 100 

POKE 16437.255 

GOTO 500 



Listing 5: 

Demonstration 

routine 

1 REM SCREEN ROUTINES MUST BE IN MEMORY 

20 PRINT "ENTER START ADDRESS OF MC ROUTINES " 

30 INPUT A 

40 CLS 

50 LETB- INT(RND-22l + 1 

60 LETC- INT(RND-e)+1 

70 LET ^ INTIRND" 32f * 1 

80 LETE= INT(RND"I32 D» 

90 LETF - JNTmNO-631 Hi 28'f(RND*2]< 1 J| 
100 LETG= INT(RND*3)*2 
110 GOSUB noo*G) 
120 GOTO 50 
200 POKE (A ' bl3 
210 P0KE1A*7),C 
220 POKE (A +201.32 
230 POKeiA + 25KE 
240 P0KEIA-301,F 
250 LET H= USR A 
260 RETURN 
300 P0KEfA + 44t,B 
310 POKE (A '461.0 
320 POKEfA^59k32 D 
330 POKE(A.64).E 
340 POKE rA * 85),F 
360 FORH- 1 TOC 
360 LET J- USR (Am 39) 
370 NEXTH 
380 RETURN 
400 LET H - USR tA + 94) 
410 RETURN 
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Join the rat race with this program for 
your ZX81 . Phil Lester admits to having 
had a lot of fun writing it and hopes 
you'll have fun playing it. 



Ra! Rac« is a game foF Two I 
four players and occupies 4K e 
memory, so you'll need yot 
16K RAM Pack, 

Each p^yer has a rat ead 
and £200 with which to Hive 
bet {you may only bet on you 
raTJ-. ff your rat wms then yoi 
win the amounl you wageffl 
and ihis is added 10 your ca^ 
toiaJ. Should you Lose, xH 
am aunt of your Nutter i 
deducied from yct\jt ca$h lotj 
Should your cash total re^d 
^grOp you are pronounced boh 



















S*mpiit scfBen disp/ayt. 








PL.RYER NO . 1 HRlie' 


LOIJIE 






PLfiYER NO . £ NPIME'' 


DOUie 






; Pl-RYER NO. 3 HRME? 








l-OUie YOU HflUE 


££(30 




l-JMRT J-ULL YOU BET 


QN NO, 


1? 


£ioia 


HOUIE YOU HPlUt 


£^1^0 






tmRT UILL YQU BET 


OK NO* 


27 


£l5id 


DOUIE YOU HRUE 


fseo 






.."HRT UILL YOU BET 


ON MO . 


3 "' 


£Si? 




€« 



ZX C0MPUTU4C FEB.mUlCH 1SS3, 



2X81 CAME 



tf rwG to 

*S 4K Of 

iftJ your 

f3l each 

ohsve a 
on your 
hen you 

Kjr cash 
se. The 
lUer is 
111 total. 
il reach 
d broke 



airtd Out of the game. 

Once the amount of eac^ bet 
tias been recorded, the race is 
oiT=. Once all players have fun out 
(A rrwiey. another game is of 
fered to whtch the repfy yea fYl 
w no (N) rriust be entered. 



# 



/v v.-* 




257 NEXT N 

29S LET U=0 

3eO FOR N=l TO P 

303 IF RfN.i=0 THEN GOTO 350 

3©5 PR TNT . , , ,A$iN:) ; " VOU HRUE 
£'*, R (N) 

306 PRINT >,"UHHT UILL VOU BET 
ON NO. " ; N; "'?•■; 



INPUT B(N) 
IF e (NJ >R fN> 



PRINT " £";B(N> 



THEN GOTO 310 



NEXT N 
GOTO 6 -3 a 
PRINT 



f J ^ 



,fi^ iNS 



13 BROf^^£ 



LET U=U+1 
IF U=P THEN 
NEXT N 
GOTO &90 
GOSUB 4000 
CL5 
PRINT 



GuTG 4.0i0 



PR INT 
? Y^N" 
*20 INPUT 



RT 8.. 5;**VOU «RE RLi- & 
ftr 12,5, 'flNOTMER QRti£ 



THEN GOTO 



S'RME 



I* 
IF I* = 'V" 
GOTO 5000 
PRINT ftT l&^S; 
N" 

INPUT I % 
IF I4 = *"r" THEN 
GOTO 75 
G05UB 4-OGO 
CL5 

FOR L=2 TO P*5 
PRINT RT U,Oj ■■ 
NEXT L 

FOR L=l TO P*6 
PRINT RT L,.0; "- 



4-3S 



GOTO 250 
STEP S 



NEXT L ' 

PRINT hT 0,^; 

FOR N = l TO P' 

LET H tNJ -20 

NEXT N 

FOR N=i TO P 

LET L=N*S-3 

LET R (N) sR (N) -SON 

GOSUB 2000 
NEXT N 
GOTO 10OO 
PRINT RT L .R (N) , ■' 
PRINT HT U + l^RfN.l;"' 
N + 15S) ,; "aSSiML " 
PRINT RT L+2>R(N1,"' 



CRND*3-.5 



(> 



0»";CH 



^^1^^^^;:^ 2030 PRINT RT L-iK3-RtNl 



D IM R ( 4 ) . * ^"-^ 

&5 DIM e V4.> 

90 Dili R<4^ 

95 DIM R» 14 ,Q) 
lee PRINT RT 10^5; "HOU MRNV PLR 
i<eRS7 i£-4> *■ 
1©S INPUT P 

1©0 IF P>4 OR P<2 THEN GOTO 105 
lie* CL-3 

200 FOR N = l TO. P 

S«b PRINT >j^^'"PLRVER HO.'^^N^" 
MAHE? " ; 
210 INPUT R«(N> 
2iii PRINT R»(N1 
S3« NEXT N 
E35 GOSUB 4000 
£Se FOR N = l TO P 
256 LET R fN* =9(30 



20S0 

2100 

2200 
2205 
22i0 
2211 
222G 
2230 
3231 
2235 
3OO0 
3010 
3020 
30S(c> 
304Q 
304S 
3050 
3060 
3065 
4000 
4010 
4020 
5000 



THEN GOTO 2200 



IP R tN) =0 
RETURN 

FOR N=0 TO 4 
PPTMT RT L ,. 10^ 
FOR Z=0 TO e 
NEXT 2 
PRINT RT L,10, 

FOR z-0 TO e 

NEXT 2 

NEXT N 

FOR N=l TO P 

IF R (NJ =0 THEN 

IF R (N) =0 THEN 

LET R fNJ =R £N) -e (N) 

fJEXT N 

GOTO 290 

LET R f Nt =:R fN> rS VN> 

NEXT N 

GOTO 290 

FOR Z=0 TO S0 

NEXT Z 

RETURN 

PRINT ,,,..." 



HE uirjHEC 



GOTO 3060 
GOTO 3050 



OKRY BYE** 
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MEMIlr An IdK For iKose^ just s^ning out on ihe road^ 
real compsjiing, thu pacli Iranifarmii the ZX&1 f f om 4 lov !0 i^ 

pow«rfgl compui^f Dal a 5ic]r»pe, extendftd prctp ramming and| 
com pie >i diipE^ys become feamiblff 
For ^en greaier capacilv. memory pachi c^n te f<$c|ed 
logeTher OS ^ 16 - t6K Qf 16 - IIK) TKe MEMOPAK 33K j 
Ihe MEMOPAK fi4K qtfer large memonei a1 tCOnomn^iJ pnc&t j 



• 



III t IflUCALC The fiCJ^eeti disp^^y bahiwt «t a 'vvindow' &fi 
ft large shQi-r of paper ofi Mhi^ i labls of numterf ti laiiJ oul, 
Thi» majchmum sue of the tibli ii ^ef mme^l by I be menu^rY 
capacity, end ^th a MEMOPAK MK a table of up lo 70OO 
num ban with up to 250 rows or 99 columns can be specified 
Eat^h location m ihe latife can be eit^e^ a riiumber which is keyed 
In Of a foMiuia which gene rates a ny mber, Every lime the 
command lo calcy laie' i£ gi^an. aN ihe fofmulae in the table are 
r«-#varu^ated Spreadtbeef Bnalys^s Haned as an aid ro 
cash-llovM analysii, bui chit powerful tool has now been 
gtf>efeiii«d ar»d MEMOCALC w^lh iii ip«ciai ability id perform 
ifeffttivecalcuiaTcons ^s mvalyable^n the perfofmanceof 
numenical cmlci. 



..<■ 



The Mi moi ech a e = ^ m icr ocompu hng is id t »li e 1 h » 

and poplar ZXt' .-iri of a mo<lyiar syiTcm Th** ' 

• I riputer h& iQwerful Z@OA pio^eifring unii ai^d acrii ait 

c'i^Tfai pfDCEL. . ..julcibroiigh whicJi the MEMOPAKSopeMti 

Memolecb has a repulation for protessior^at qual^lv. prodi^^lng un 
.vf >ich are deijgrie^ to fit periectlyp lo i&ok wetl^baKahcad. and 101 

^ffcienily and reliably. 

The modukar ap|>roa£h fives ZXil <iwfH^t% ihe ffeedom id deipgnU 
iystem ihey ^^^^ W ne<? ^ ^ -^ >. ^ . «^ ^ . . i- ^ . - — .,^ paiibility of i 
m odulei eniuras iba r vig h 1 m . To g ive 1 

ystemthat grows witti lOur jprmi^mos ^nd jt^jlitiBH 

rAa one eicample. s system with 16K of memory artd MEMOC^ 
thai if raqy ired to perform sophisticated numar icai calcylanon 
iJhesama results asacoffipytcf at 10lifr'«'= ">•" -'^ce The p' '-1- 
! as complicatad ai 1 cash flow or pro^ hedule. 

thOUSehol'Tf ^--- -■ ..-._--.- - 'EhfiDdn 

lanag er wa ^ 1 1 nstiy a<o^ | 

he Centronics i F wili f i vs d pnniout wtii-ch i& niom ihai^ acc-tptil3 
inybanlt- 

Thi eKBmpie syslem whkb h shown, on the other bind, would 1 
t»-- '^^ -'^-^ of someone wKo wanted to er'--' -^ ^* - -■• ^ = ^^ ' 

k !. consiruct and lat>eJ gtapbs, a' 

&g column piml&^'w Only 16ltol merrtory nt use^? f^ere ijul ^^^ 

tdd*t»on^al memofv, mofe Iban one video P»§« c^n b«f $if>^ 
su&c«ssive pages c^n be dfiiilav#d cydic^y to give animaiei^ d^ 



/^l^M 





leK £26 00 ^ 


£3.90 VAT M 




32K £43.43 - 


£6.52 VAT m 


64K £66.70 - 


£10.30 VAT D9 


NRG £34.70 - 


£5.20 VAT caa 


Cr.F £34,70 ^ 


£5,20 VAT fm 


MEMOCALC £26.00 + 


E3,90 VAT C2a 


Z8€ ASSEMSLER £26.00 + 


£3.90 VAT Oft 


KEYBOARD 






WITH BUFFER £43.43 + 


£6.52 VAT m. 



Mamofa<^ prodtjcis are available at largar branches of WH^f 



,y» 



If and 



W and 



V opetahrif al iht ZXB1 character levef and allnwi 
ht^h de'iriifciFQn di^pSa^s ro be generated Alt 248 * 192 
indtvkjya^ piKali f^^n be coritfolltd using s<mp^e commandi. 
VMl th« Ituilt m fofiw«r« «n#bles the y3«r to ^ork mier actively 
iliN! doi. lint, charAclff. block and p#o^ leye^s Scrolling. 
f1«f hing md ariirnalHjn are all here 



MEMOPAK CinlrOnlCS l/F TIw&A^IC commands 

LPRINT LUST and COPV ate used to print on any 
CE^TRO^ICS Eype prmier. All ASCII characiers m^ generatitd 
and trintlahon \^keM place automaiic^Hy within Th« pacii 
Atve-fse caphals giv^ lovnrer catfi Addii^nnal facphi^&i ayow Nigh 
retsJLrlion pr^nimg, The tuU capabiUries of your prini«f are now 
und^r The cK^mtol of the ZXai 



-proiriml 

lathff 

UP'- 



llie 

ClMali 
Iflivinc: 
fn mn , 

fimplr 

1 

DfifO 



loan 
no I 





MEMOPAK Z&O Assembler ThiidichinEP^oM 

Ns«ij pack accepts ^tandiif d ZiO assembly language 
mf^moriiC^ 10 ikiawv you ta wriite faster and more compact 
IKogfims. it hfr$ ii« own ADD. EOlT. LIST, ASSM and QUIt 
^fic^ni, the fldiio' allowing itiserlion. delelton, aulomaiic hnt 
ftmitfiCriring tnd error checking Source cod« amd object code 
MmqM can kw displayed and primed <n decFmat or heH format. 



'^tn%^m Ihit your expeatiton^ are realif ed. cart is raken at every 
'5:5? sodeitgn reatur#ft info the syttem lo anticipale your fruitration& 
^■«d s& foraniii them, f of eKamp^g: 

^1 Wtmone^ iffl ctjiTiyiative 9 9 16K and 32K tai^ tie added to the 
*«l*OPAK \m<if even CO ihe Sfnclaif l&K RAM pack 
IfThfl *iBG ^^rmware ^llowit commonly used constfyctions (such ai 
mUing. fjiiding and labellir>g graphs!, which itiighi ofKerwi^e be 
1»f^4f*^*> u9flT s programmiiiQ capabiliiK&i« fo be evoked by a fcf^^ 
■\ 

:Af cortyerim ZXB1 character cades into ASCM anci 
tne print rme to tha widih of the prinie^ sTill usinf the LL^ST^ 
\mKf iny COPY torrtrnandi. 

I FpnMird, ^lemoiech wd^ ccintpriue 10 back tfi« 2^1 through 
1 h< lait storage devices . pre^iu re sa n si Tive electror^ic drawing 
jft^morii iohware packs mclyding p lAiordproceat&or and an 
=SJj^ ir^iarficB 

"' ' '^AKS miy be orE:terad by post kheque. AE:c«f ^ Bardaycard 

J n.umti#rl or by teJephone. Please make cheques p#vil^e to 

'Jim^Q^ led and plea&e include £2,00 p^f y nit for packaging and 

:*»«3? i"'ifld ^overseas f 3.Q0} 



Wi warn io be sure you Bt^^ satttfied with your Memopak - so we offer 
a 1 4-day money btek gyarantae on all our produeii. 

ncnoTccn 

MEMOTeCH LIMITED, WITNEY. OXON, 0X8 6BX 
TELEPHONE (0993i 2^77 TELEX 83372 MEMTEC G 




Diary is a user-ffpendlv program 
wrinenfor (heZXai with 16K 
RAM Pack, 

When The program « RUN, 
hne ao dfsplays a pleasantry 
formatted menu pfowiding a 

70 



choice of six items, rt«m 1 pro- 
duces a prompt fof the entry of 
data couples which shoykj be 
entefftJ one coupte a[ a time 

In^J?'^ ^^^^^ shouid be 
entflfftd in The form of a 70 



character name and an ebht 
dh9^ code - ,his can be 
modified to take date and time 
tntry must b© m the form of 
name (AS! followed by NewJine 
and date {Z$] followed by 



Wewfine A prompt in Jine i igQ 
has been included to avoKjieti^- 
ning to the menu eacfi tirr^e i j 
data couple is entered, Provisim 
1^ JT^de in lines 10 and 20 f» 
200 data couples to be en fwaJ 
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Item 2 gives a scfOHed 
dtsctey of all (he items currofiHv 
inietKl plus a warning ihat The 
ni&nu IS about to b6 returrwd 
after comptetiOfi of the scrolling. 
TheTnenu is then returned. 

Item 2 prints 3 lis! of ihe 
Jipms 3f»d then reCurns lO the 
menu. W you have rnuch fewer 
than 200 rtems of data, it's a 
w^ move to BftEAK ej<ecutk)n 
afi this point and GOTO 80 as 
otherwise you'll use up a \0l of 
paper lor nothing! 

ftsm 4 finds a name. A cue is 
preserved asking you to input 
?he name to be found. The 
Search IS mad^ based on the in- 
Ftiai three letters of the input 
name; lor exampte. 'BILLY' will 
HifA up ihe nan^s 'BILL\ 
mKO\ -BILLS and BILLY\ so 
•rjr:', be surprised fI you get 
'^t narnes ^han you expect. 
toy wrii be informed of a failed 
^drch as well as a completed 
search, but with 200 items to 
5^ch through ih\s search may 
like some tirme. When you have 
tefd ¥OUf chosen nam*, you 
havfl ihe option of copying the 
rrformaiion onto a primer of else 
fffumiTig to the menu. If COPY 
IS cbosen. I he comput&r will 
^tturn to the menu once the 
prmiing has been accomplished. 
Whtn a given nanne or names 
art lound, the corresponding 
da'e$ of entry are always 
dispiayed next to the names. 

hem 5 does nxKe or less the 
sarw as Item 4, but it will 
mMti\ for a given date ratfier 
than the nam*. Once foufx!. the 
date Will be displayed 
' sv followed by rhe names 
snt&red on that date. 

hfm 6 saves the program to 
tape after setimg up a safeguard 
r the fofTTi of a question which 





r- 
a 

H 

I. 



requires the answer yes lYj m 
rvo (N) t>efore it will ^Kecute a 
save. The computer then 
displays a '^ave begins' 
message arid siarts to eKecute 
ihe s<ive- 

A note in your 
diary 

The program musl not be RUN 
wfien full or nenrly full of data. 
Always GOTO 80 This should 
be overcome when saving fronn 
within the program since this 
automatically returns the menu 
when re loaded 

As this program is a diary, 
you are able to make a few en- 
tries every day saving, adding 
and saving again uniH atl 200 
entrf^s have been made or your 
chosen period has elapsed. 

The program is aimed at 
those of you wfKi have to make 
a record of past 
actrvities. although it could also 
be used to keep track of future 
commiimenis- Chris Wilder, the 
author of the programi- used the 
progrann to keep a record of the 
customers he visits. The "find 
name' option in Item 4 is very 
useful for Chris as he often 
wants to know when the last 
time was he saw a particular 
custonner. 

It is advisable to leave out 
redundant zeros when entering 
dates and to use full stops in- 
stead of dashes I simply because 
It's quk^kar to enter dots on the 
2X81! The abbreviated dates 
will make data searches much 
quicker as well- 

Extremefv simple in concept, 
with the multitude of prompts 
and automatic ret urns . Diary 
should be able to operated by 
anyone with a minimum of in- 
struction 



5 Pen *l. IRRV" 

50 rrrf ^- e£qc vV 

ia LET HS t&OiS. is^^ENO" 

40 LET Z« (200) 25^"00y00. 00'^ 

Se LET B%^'' 

7© CLS 

60 PPINT **.1H2IB*^^ \- . ,^ > ^^ENTEf^ 
n NUMBER '■ ^ . . - "^ Ti nflKE ENTftV " .. > "£ 
i DISPLftV LT5T"^,,^3) PRINT LIST*^ 
.,'4i FIND NRHe''**'"Si FINO DfiTE 

9& INPUT R 
130 GOTO ft*lO00 
laao CL5 

leia LET K=i 

ie2Q IF fl*(X. TO 3:^ = END^ THEN *~ 
)T0 1070 

1030 IF R%iyt=B$ THEN GOTO 1100 
1040 LET X=> t I 

lesg GOTO lO^'O 

L073 PPINT 

1100 CL5 

llle PRINT "ENTER NfiHE AND DATE • 



US0 INPUT R« (X) 
1130 INPUT Zt<XT 



1140 


CLS 


115© 


PRINT "MORE [>RTR? lY.'N)" 


iaQ<^ 


INPUT E* 


125© 


IF E* = "*V ■ THEN COTG iOOO 


.r^o© 


IF E*= N- Tf.Eti GOTO 60 


;000 


CLS 


■0 1 -3 


» - T >. - «J 


■^e^0 


LET A*X*1 


:-:OZQ 


^XPOLl- 


>04.Q 


PPINT M$ tX > . * " : 2* <XJ 


i'0*r:Q 


IF R«i:\. TO 3i i : ■ Et4D • THEH 


GOTO 


2020 


^050 


PRU5E 500 


;i0&5 


C"L^ - - .„ . 


2070 


PRINT '1 HM NOU F^ETURMING f 


JU TC 


) THE ^t^NU• 


':0S0 


pftUSE ^ea 


;i©90 


CL-5 


^l©o 


GOTO S0 


3O0Q 


CL5 


-JQHQ 


LFPINT DIRRV 


3 ©2:© 


LPRlrJT 


^-030 


lf:t ,<i=o 


7,Q4.Q 


LET XsX*-! 


5050 


LPPINT ftStX>.. ■■ ".;Z*rXi 


^©&© 


IF R»IXJ L^"EHD'* THEH GOTO p? 


aJ-Q 




?S070 


GDTO SO 


J,0QO 


CL5 


4O10 


PRINT "NRME. PLEASE" 


4O20 


INPUT D* 


-i030 


IP LEW DjiS TMEW GOTO d.©S© 


4 04.0 


LET P=0 


d©S0 


LET X=l 


<V060 


CLS 


■V070 


IF Rt(X. TO 3>0&«( TO 3J T 


HCN GOTO 4 100 


■iQeoi 


LET P - 1 


40Q0 


PRINT R$rx>," ",S$tXi 


4 100 


LET X=X + 1 


4 ISO 


IF R$<X,. TO 3)<;"END" THEN 


SOTO 


407© 


4 160 


IF P=0 THEN PftINT 0%: " NOT 


POUND" 


4165 


PRINT 


4170 


PRINT "MENU OR COPVT" 


4 1G0 


INPUT M$ 


4 190 


IF Nt="M ' THEN GOTO 60 


4 200 


IF rt$ = "C- THEN COPY 


■tao5 


CLS 


4aio 


GOTO 60 


5000 


CLS 


5010 


PRINT "DRTE., PLE<hSE" 


5020 


INPUT U> 


5030 


IF LEN U*r3 THEN GOTO 503© 


5040 


LET P=0 


5050 


L ET X m 1 


^060 


CLS 


5070 


IF Z*tX., TO 3)c.-U*t TO 3> T 


-lEN GOTO 5100 


50S0 


LET P=l 


5090 


PRINT ZtlXl;" "., R*tXj 


S100 


LET X=:X^^1 


5150 


IF ZS<X> TO 3» <>"©©/" THEN 


GOTO 


507© 


5160 


IF P=0 THEN PRINT U«.; " NOT 


F'OUND" 


5165 


PRINT 


5170 


PRINT "M£NU OR COPV?" 


5160 


INPUT C% 


5190 


IF C» = -M" THEN GOTO 60 


6200 


IF C^a'C" THEN COPY 


5210 


GOTO e© 


6000 


CLS 


6010 


PR TNT ** 1 4t4kldl^^H9i^Kd<4b^fl^^bA^H3 


?l2l2& PPII^iT '^a^^B«fr" 


6030 


INPUT U* 


6040 


IF Ut = - V ' THEN GOTO 6050 


6050 


PRXNT pnr lo^ 11; "sruing ©egx 


N5"' 




&055 


PRuse «® 


6056 


snue "oiRRa" 


60S0 


CL« 


««70 


GOTO a© ' 



f 
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Sinclair ZXSpect! 



16Kor48KRAM... 

hill-size moving- 
key keyboard... 
colour and sound... 
high-resolution 
graphics... 

From only 



ZXSpectfum 



mm 









1 I 



euaa* ■ 



WSTDW 




Fi rst , t he m was thie world -baa ti ng 
Sinclair ZX80 The rirsl personal computet 
for under £100. 

Then, the ZXai . With up to 16K RAM 
avaHat>le.andthaZX Printer. Giving more 
power an d nio re fle^c ib Jlily Togeth er, 
they've sold ovef 500.000 so far, to make 
Sinclair world leaders in personal 
compyting AndtheZXBl remains the 
ideal low-cost introduction to computing. 

Now there's the ZX Spectrum! With 
up to 46K of RAM A full-size moving -key 
keyboard Vivid colour and sound. High- 
resolutton graphics And a Sow price that's 
un rivalled. 

Professional powers- 
persona* cx^mputer price! 

The ZX Specirum incorporates aJI 
the proven features of the ZX81 But its 
ntw16K BASIC ROM dramatically 
increases yourconnputing power 

You have access to a range of 8 
colours for foreground, background and 
border, together with a sound generator 
and high-resoiutfOn graphics 

You have the faciiitv to support 
separate data tiles 

You have a choice of storage capa- 
cities (governed by the amount of RAM). 
16K of RAM {whfcch you can u prate later 
to 4BK of RAM) or a massive 48K of RAM. 

Yet the price of the Spectrum 16K 
is an amaaing £1 25 f Even the popular 
48 K version costs only £175! 

You may decide to begin with the 
18K version II so. you can still retumjt later 
for an upgrade. The cost? Around ^©0 



Ready to use today, 
easy to expand tomorrow 

Your ZX Spectrum comes with a mains 
adaptor and all the necessary leads to 
connect to most cassette recorders 
and TVs (cotour or black and white) 

Employmg Sinclair BA&C (now used 
in over 500,000 computers worldwide) 
the ZX Spectrum comes complete with 
two manuals which together represent a 
detailed course in BASSC programming 
Whe t her y o u re a begi n ne r or a compe tent 
programmer, you'll f^nd them both of im- 
mense hetp Depending on your computer 
experience, youll quickty be moving 
into the colourful wortd of ZX Spectrum 
professional level co m pu ( i ng 

There's no need to stop there. The 
ZX Printer -available now- is fully 
compatible with theZX Spectrum. And 
later this year there will be Microdrivesfor 
massive amounts of extra on-lir>e storage, 
plys an RS 232 /network interface board. 




Key features of ttie 

Sinclair ZX Spectmm 

• Fu) I colo u r - 8 CO lo ur s each lor 
foreground, background and I 
plus flashing and brightness ints 
control. 

• Sound - BEEP command with va 
pitch and duration. 

• MasS^ve RAM-16K or 48K 

• Full-size moving- key keyboard *j 
keys at normal typewnter pitcft, 
repeat facility on eacii key. 

• H ig h ■ r es ol y tion - 256 dots 
horizontaHy x 192 verlicaiiy. each 
individually addressable for tnjil 
resolution graphics. 

• ASCII character set -with upper- 
fower-case characters 

• Teletext -compatible -user softv 
can generate 40 characters per i 
or other settings. 

• Highspeed LOAD 4 SAVE-IBKlftl 
sec nds v i a ca s sette .with VERli 
M ER G E for prog ra m s and sei 
datafijes 

• Sinclair 16K extended BASIC - 
incorp rating un iq y e 'onel ouch' 
keyword entry, syntax check, and 
report codes 



a 




3 high' 
'-an 



[Spectrum software on 
aftes -available now 

The Spectrum soft wa re f ibra ry i s 
every day Subjects rnciude 
Khjcation, and busme$$/ 
lid rnanagemeni Flight 
;bon Chess Ranetoids . 
, Inveniions. VU-CALC ..VU-30 
CSubHecord Cofitroller Ih^re is 
ng for everyone. And they all 
M use ot the Spectrum's colour, 
aivd graphics capabilities You'll 
jMrtvea detailed catalogue weth your 
SpiClnjm 

ZX Expansion Module 

Ttiii module incorporates the three 
s of Microd ri ve con I rol tef , local 
"^^ -^ehttcwk, and RS232 interface 
set rt te your Spectfum and you can 
up to eight Microdnves, 
ate wih other conn puters, and 
js range of pnnters 
ne potential is enornnous. and the 
wililDe available in (he early part 
for around £30 




Sinclair- 



&^r Res^aireti Ltd. Stantiope Road, 
Cwtertey. Surrey GUI 5 3PS. 
MCamberiey (0276) 685311, 



The ZX Printer- 
available now 

Designed exclusrvety lor use with the 
Sinclair ZX range of computers, the 
printer offers DC Spectrum owners the full 
ASCII character set -- including lower-case 
characters and high-res Otution graphics 

A special feature is COPY which 
prints out exactly what is on the whofe TV 
screen without the need for further 
i nst r u clion s Pn nt in g speed is 50 cha rac * 
ters per second, with 32 characters 
per line and 9 lines per vertieaf inch 

The ZX Print ef connects to the rear of 
your ZX S pec t runn . A roll of pape r (6Sft 
long and 4 in wide) is supplied, along wUh 
f uH instructions Further supplies of paper 
am available in packs of five rolls^ 



The ZX Microdrive- 
coming soon 

The new Microd rives, designed 
especially fort he ZX Spectrum, are set to 
change the lace of personal computing 
by providing mass on-line storage 

Each Microdrive can hold up to lOOK 
bytes using a single interchangeable 
storaflfe medium 

The transfer rale is 16K bytes per 
second, with an average access time of 
3 5 seconds And you it be able to con nect 
up toSMterodfivestoyourSpeclrum via 
theZX Expansion Module 

A remaricable breakthroush at a 
remarkable price TheMicrodrives will be 
available m the early part of 1983 for 
a round £50. 



^ 





How to order yourZX Spectrum 



BY PHONE "Access, Bare lay card or 
Trustcard holders can call 01 -2000200 for 
pei^onal attentlor^ 24 hours a day^ every 

day BY FRE6POST-yse the no-stamp 
needed coupon below. You can pay by 
cheque, postal order Barclaycard. 



Access Of Trustcard 

EITHER WAY- please allow up to 28 
days for deJhrefy. And there's a t4-day 

mon^y-bPCk optign, of cQMrs.e VW^ wpnt 
you to be sattstred beyond doubt - and we 
have no doybt that you will be. 



JQ: Sinclair Research, FREEf>QST, Cambet1«y, Surrey, QUI5 3BR 


Order 


Oty Uem 


Code 


ItomPrtoe 
£ 


Total 
£ 


SlnctelrZX Spectaim - 16K RAM version 


100 


12&Q0 




Sinclair ZX Spectrum - 48K RAM version 


101 


175,00 




Sinclair ZXPnlinter 


27 


59.95 




Pnnter paper < pack of S rolls} 


16 


11,95 




Postage and paoldng: orders under £100 


28 


295 




orders ovef £100 


29 


495 





.71 



TotaJi^ 
Pteasetjck if you require a VAT receipt G 

*l enclose a cheque/postal order payat>ie lo Sinclair Research Ltd for £ _ 
'Please charge to fry Access/Barclaycard/Tnjstcafd account rio. 
*Rease delete/complete ^ ■ | , j ; - ; ^ . | | 



as applicabfe 
Signature 



1 I I 



PLEASE PRINT 
Name Mr/Mrs/Miaa 



J ^ I I \ I L 



^ I i t I I 



J J I 



^^ttdrags 1 I 1 I ' ' ^ ' ' ' ' I ' I f ' ! ' ' J i ' ' I 

I I I I I I I f 1 I 1 I I < I I i I ] I I < I 

r ' > I I i I ' I 1 1 ' ' I I ' I I J I ' ' i l>«-.i»«] 

FREEP09T- no ttsmp nmmd^. Prtcem Apply to UtC pnlV^ CxpHiTt prtcet on ■ppRcatlofi. 



¥ 



ZXd1 EDUCATION 




Motor 




Thomas Ballantyne of Paisley 
has sent us his 8K ZX81 program 
which he uses to teach basic 
electrical principles. 



This program was devised to 
iimuiat^ the electrical condi- 
tiOhs which occur when a single 
phase AC motor is in op^fation. 

The first section ol the pro 
gram draws a cifcuit diagrann 
which represants the rmotor con- 
nected to an electrical supply; 
with instruments m ctrcuit lo 
measure current, voltage and 
the input power. Readings of 
these values and also of the 
power output of the motor are 
shown in the diagram. These 
values appear when the motor i& 
operated. 

Since the program is used in 
the teaching of basic: electrical 
principles^ it now asks you to 
enter the values of four quan- 
tities. These are: 




IbI The motor efficiency, 
(bl The moior power factor 
(c| The input Volt Amperes 
id) The reactive power. 



Information can be obtained 
from the program in order to 
devise a so I ut ion to these pro- 
blems. If you want to delve a bit 
more deeply mto the electrical 
theory invoked, then an elec- 
trical le^t book must be con 
suited 

A teaching program should 
be designed to correct wrong 
answers Entry of a wrong 
answer causes the program to 
display how the correct one 
should be obtained. A further 
entry of a wrong answer causes 
the correct solutson. and the 



method of achieving it to ap- 
pear. 

The motor takes a random 
current of between 1 and 10 
Amperes. The supply voltage is 
constant at 240V. This voltage 
is chosen because it Is the stan> 
dard value of the single phase 
supply in this country. The cur- 
rent IS limited to simulate prac 
lical conditions: if the voltage 
was to be higher ^ then a three 
phase system of supply woukJ 
have to be used. 

Motor ways 

Lines 1 to 980 print the 
diagram arid set the variables^ If 
a different voitager say 1 1 OV, is 
required, simply alter line 7 SO 



When the program is run, Jin« 
1000 to 1130 generate iN.j 
questions to be answered, and 
the rrwthods to be used. The fe 
mainder of the prcgrarit is 
devoted to displaying ih« 
answers entered and to show 
ing the user how to corrKt 
them, if necessary. 

There is no way roucHl th* 
fact that a program of this type 
is rather long (this one iBk^ 
about 8KI as every eveniuaiirjf 
must be Catered for. The disad- 
vantage of any teaching prCN 
gram is the amount of memofy 
that IS used. Once it is made up. 
however, it can be used over 
arxl over again. It often also 
forms the basis for a new pro- 
gram at a later i<me. 
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TEST ON ft SlU&i^B PHRSe: MOTOR 



II — Ji i B 




1440 U 



ai.ippi_v 



uuuuo 
uuuuo 



e*t0u 




PRESS NEUUINE 
TO CONTINUE 




1LS2 U 
OUTPUT 



A SMiT^tif sci*€m dtsptsy shi^wing # cifcwf af a smgim phMS» motor 



I REM "MOTOR TEST*' 
S REM T.ePLLnNTYNE 



"TEST ON R SINGLE PHR 



T>d 
ie 

is 

ct 
IS 

IT 
D 



9 5LOU 
10 PRINT 
5E MOTOR- 

ae PRI NT "*—*—»*■"* *■"— »" * "* i """" ' ""i 

3© FDR X-a TO la 

4a PLOT X,35 

S0 NEXT X 

60 FOR Y=33 TO 37 

7e PLOT 13, Y 

75 PLOT ia,Y 

ea NEXT Y 

90 POR X-14^ TO 1*? 
100 PLOT Xj33 
lia Pi_ox X . -37 
laC NEXT X 
130 FOR X-ie TO 36 
140 PLOT X,35 
150 NEXT X 

X70 FOR X=*e TO 60 

160 PLOT X . 35 

190 NEXT X 

200 PRINT RT 6, 16; "OUUUUO" 

510 FOR Y = 3e TO 3S 

220 PLOT 35. Y 

230 NEXT Y 

1*10 FOR X=2 TO 4.& 

350 PLOT X , 34 

960 NE?<T X 

270 FOR Y=14 TO 30 

280 PLOT <13 , Y 

282 NEXT V 

S65 POR Y-14. TO 35 

S90 PLOT &a .%■ 

300 NEXT Y 

310 FOR X^Sa TO S6 

320 PLOT X t 2^ 

330 PLOT X . 18 

340 NEXT X 

350 FOR Y=la Tu S2 

366 PLOT 52 J V 

370 PLOT 5& .Y 

380 NEXT Y 

390 FOR X = 4S TO 5S 

4Q0 PLOT X,20 

420 NEXT X 

430 FOR X = 56 TO 60 

440 PLOT X,30 

40© NEXT X 

460 PRINT fiT 6 J 0; "SUPPLY" 

462 PRINT RT 4,0; "■R" 

4B4 PRINT RT lljS7;"U" 

466 PRINT RT 5.3©; "U" 



IBW^i 



4T0 


FOR X=40 TO 62 


493 


PUQT X , 14 


490 


PLOT X,2 1 


ESQ 


ME XT X 


■510 


FOR Y=a TO 14 


5:^3 


PLOT 62, Y 


53© 


fiEXT Y 


&ite 


PRINT RT HI, 3C"fc" 

PRINT RT 21,22; 'J- 


550 


5&0 


FOR Y=2 TO 14 


570 


PL-OT 40.,Y 


see 


NEXT Y 


590 


FOR Y-5 TO 9 


600 


PLOT 30, Y 


&10 


NEXT V 1 


&SQ 


FOR X = 30 TO 4.0 1 


630 


PLOTT X , lO ' 


640 


PLOT X,5 


G5» 


NEXT X : 


660 


FOR Y=6 TO 10 


670 


PLOT S9.y 


6ae 


NEXT Y 


662 

1.- * * 


PRINT RT 14,1; "PRESS NEWLIN 


r" 

6Sj 


PRINT AT 15,2; "TO STRRT MOT 


OR" 




6Q4 


INPUT D« i 


&e5 

4 h 


PRINT RT 14, 1, " 


686 

-14 


PRINT RT 15, a; " 


6St7BGOSUB 74(3 | 


^e© 


FOR Z=l TO loo 


690 


PRINT AT iQ,i€<, "wmm- 


70ff 


PRIf^fT ^T 13^16," ■' ! 


71Ct 


PRINT RT 17, 16: "fliaMi" 


720 


PRINT RT 17, 16, "' 


730 


NEXT Z i 


735 


GOTO ^S0 


7*0 


LET ft = INT <RND#10.1 +1 


750 


LET lw»=240 1 


7&0 


TF R=:l THEN LET PF =0 . 4 


765 


IF R=l THEN LET EF-0.4 , 


77(J 


IF R=2 THEN LET PF =0 . 4S ' 


77S 


IF R=2 THEN LET EF =* . S 


7S^ 


ir R=3 THEN LET PF=0.S 


7^5 


IF R=3 THEN LET EP=0.S5 


7««? 


IF fl=4. THEN LET PF =0 . S5 


79^ 


IP R=4. THEN LET EF =0 - & 


800 


IF R=5 THEN LET PF=0,6 


302 


IF R=5 THEN LET EF=0,65 


805 


IF R=6 THEN LET PF=0.65 , 


610 


IF fls6 THEN LET EF=0,7 i 


BIS 


IF R=7 THEN LET PF =:0 . 7 


6201 


IF R=7 THEN LET EFc0,75 


830 


IF R=e THEN LET PF =0.75 


S35 


IF RsS THEN LET EF-0.S 


340 


IF R=9 THEN LET PF=0-& 


845 


IF R=9 THEN LET EF=0.S5 


350 


IF R=10 THEN LET PF=0.9 


855 


IF R = 10 THEN LET EF s«» , 8 


see 


LET U=U*R#Pr 


670 


LET 0=U*R»PF*EF 


830 


LET S=k.>*R 


390 


LET X=RCS iPF\ 


900 


LEI 0^r* + fi*3IN :< 


910 


PRINT RT a,ie;M, " W ' 


920 


PRINT RT 16,21;0,'* U" 


9^5 


PRINT RT 13,21, "OUTPUT" ' 


93C1 


PPTNT RT 9,26,U;**U'- 


940 


PFJINT RT 2,6; R, "• fl" 


345 


RETURN 


950 


PRINT RT 14,1; "NOTE THE URL 


UE6* 




97C 
98© 




PRINT RT 16,1, "PRESS NEULIN 


PRINT RT 17,1; "TO CONTINUE" ' 


990 


INPUT Xt 1 


1000 


CL5 


1)3 lO 


PRINT ■CRLCULftTE THE FOLLOU ' 1 


ING" 




1016 


PRINT '*ENTER YOUR RNSUER5" ^ 


1016 


PRINT W 
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1020 

1022 

1023 
1024 
1025 
1026 
1027 

102a 

1030 

1040 
R=?"" 
1041 
1042 
1043 
1044 
1045 
1047 
1048 
1049 
10S0 
1051 
10S2 

1S»&0 

1070 
1071 
1072 
i073 
10 74 
1075 
1077 
107e 
1079 

X06 

1065 
10QQ 
1092 
1094 
1096 
1100 
R«7" 
1110 
BER'" 
1115 
11 IG 
1117 
111© 
1119 
1120 
1121 
1122 
1123 
1124 
11S5 
1126 
1127 
1128 
1129 
1130 
1132 

1134 
113S 

1140 



1150 

1160 

0.5) 

1165 

1170 

1175 

1176 

1177 

117S 

1179 

1130 

1185 

1190 

1195 

1200 

RG ' 

1205 

1210 



PRINT "EFFICIENCY OF MOTORs 

PRINT 

GOSU6 4000 

INPUT ft* 

IF fl* = *'YES" THEN GOTO 2000 

GOSUB 4020 

INPUT El 

CLS 

GDSU8 4040 

PRINT. 

PRINT "POUER FACTOR OF MOTO 

PRI^rr 

G05UB 4000 

INPUT B$ 

IF es=""YeS-- THEN GOTO 2500 

CLS 

GOSUB 4020 

INPUT PI 

CLS 

GOSUB 4040 

PRINT 

GOSUB 4080 

PRINT 

PRJNT "UR INPUT =?" 

PRINT 

GOSUB 4000 

INPUT C$ 

IF C*5"YES" THEN GOTO 3000 

CLS 

G05U8 4020 

INPUT SI 

CLS 

OSUB 4040 
PRINT 
GOBUB 40B0 

PRI^4T 

GOSUe 4100 

PRINT 

PRINT ■^RERCTIUe POUER IN UH 

PRINT "TO NEf^REST UMOLE NUM 

PRINTT 

GOSUB 4000 
INPUT D1^ 

IF D»-"YE5" THEN GOTO 3500 

0[_ s 

GOSUB 4020 

INPUT Ol 

CLS 

GOSUB 4040 

PRINT 

G05UB 40Qe 

PRINT 

GOSUB 4100 

PRINT 

GOSUB 4120 

PRINT 

PRINT 

INPUT Z« 

IF NOT ElsEF THEN GDSUB 140 

IF NOT P1=PF THEN GOSUB 150 

IF NOT S1=S THEN GOSUB 1600 

IF NOT INT tOl+0.5>=INT CO+ 

THEN GOSUB 1700 

CLS 

PRINT ' UELL PONE " 

PRINT "^^^^^^^" 

PRUSE 150 

POKE 16437,255 

CLS 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 



PRINT 

PRINT 



"CORRECT RNSUERS ftRE"' 

■'efficie;ncy = '"; ef 

"POUER FRCTOR«"i PF; *'L 

*-Un INPUT = ■■; 5; "UR" 



1230 
1235 

1240 
GRIN 
1250 
1260 
1265 
12 70 
1280 
ME" 



1215 PRINT 

1220 PRINT "RERCTIUE POUER = "; INT 

to +0.5) ; ''URR*' 
1225 PRINt 

PRINT "PROBLEH COMPLETED" 
PRINT 

PRINT "DO YOU URNT TO TWV 
YES /NO- 
INPUT Z« 

IF 2$ = --YeS" THEN GOTO 1300 
CLS 
PRINT 
PRINT "OK TRY RGRIN SOME TIj 




1290 

1300 

1310 

1400 

1401 

1402 

1404 

S NOT 

1405 

1406 

1407 

J.40S 

1409 

14 10 

1415 

1420 

1425 

1430 



1440 

1450 

15C*©BC1_& 

1501 PRINT 

1502 PRINT 

1E.04 PRINT "VOUR 
S f-IOT CORRECT" 
113 CaS PRINT 

1506 PRINT 

1507 PRINT 
1506 PRINT 
OUER/UR'- 
1S09 PRINT 

PRINT 

PRINT 

INPUT 

IF 

IF 



1510 
1515 
1520 
1525 
1530 



1540 
1550 
1600 
1601 

1602 
1606 



LET PlsPF 

RETURN 

CLS 

PRINT 

PRINT 

PRINT "YOUR 
3 INCORRECT" 
1607 PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

INPUT 



160S 
1G09 
XG10 
1615 

1620 



"Ufl INPUT =UOLTS*RMPS' 



RLTER YOUR 
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16S5 IP 51 = 5 THEN GO&U6 1903 

iB30 IF NOT SlsS THEN GOSUB 1900 

1640 LET 51^:3 

L&Sa RETURN 

17&& CL5 

1704 PRINT 

1705 PRINT 

1706 PRINT -VOUR flNSUER *';Ol;" I 
S INCORRECT" , 

1707 PRINT ' 

17«8 PRINT 'REPICTIUE POUER^Ufi SI 
*J 0" 

1709 PRINT 

1710 PRINT "ALTER YOUR RNSWER" 
1715 PRINT 

l?aa INPUT Ol 

1735 IF 01=0 THEN GOSUB 1958 

1730 IF NOT 01=0 THEN GOSUB 1950 

1743 LET 0l=O 

i?50 RETURN 

1300 PRINT 

1601 PRINT "'YOUR RNSUER IS STILL 

INCORRECT" 
1S02 PRINT 

•RNSUER TO EFFICIENCY 



INPUT URTTS" 



i6Q4 PRINT 

1605 PRINT 
M, "s" ;£F 
1B06 PRINT 
1607 PRINT 
1605 PRINT 



"OUTPUT y* INPUT s*" ; G; "•'■ 



Z» 



INPUT URXTS/U0LT5 XR 



1639 INPUT 

1810 RETURN 

1550 PRINT 

1851 PRINT "YOUR RNSUER IS STILL 

IMCORRECT" 
1&5S PRINT 

1QS3 PRINT "RNSUER TO POUER FRCT 
3R = '* 
1854 PRINT 

1B55 PRINT u;'*y*;U; 

' LRG'* 

1856 PRINT 

1857 PRINT 
;Q PR INT 

1659 INPUT V« 
1850 RETURN 
1900 PRINT 

190& PRINT "YOUR RNSUER IS STILL 
INCORRECT " 

1904 PRINT "flNSUER TO UR INPUT = " 
,V. ■■»'■; R; "=■*; 5; " UH*" 

1905 PRINT 
19B6 PRINT 
19B7 PRIHT 



lEMLinE 



laOiLHlNPUT X« 

1.9 lO RETURN 

1950 PRINT 

1957 PRINT "YOUR RNSUER IS STILL 
INCORRECT" 

195S PRINT »^^,„„ „ 

"RNSUER TO REPCTIUE " 
■'POUER= M * R * SIN 6 



1959 PRINT 

1960 PRINT 



1961 PRINT 

1962 PRINT 
fiNGLE" 

1964 PRINT 
1966 PRINT 
"' DECS . " 
1968 PRINT 
1970 PRINT 
!■';«;"*". SIN (XI ; " 
;■• URR. '■ 
>V4 PRINT 



UHERE G IS THE PHRSE 
G=:ncs PF = " i X«180yPI; 



REflCTIUE POWER*"; u;" 
"; INT (0 + B.5) 



1S76 INPUT U$ 

1980 RETURN 

2000 PRINT 

aei0 PRINT 'EFFIC. g QUTPUT URTTS " 

2020 PRINT " ^^^^^^^^mmm.' 



"NOU UHRTS THE ANSWER 
11946 



3030 PRINT 

3040 PRINT 

£05e PRINT "NOU UHRTS THE RNSUCR 

3960 GOTO 10^& 

a5O0 PRINT 

2510 PRINT "COS G=P.F.= INPUT WRT 

TS" 

SSS0 PRINT " ^^^^^^^ 

2530 PRINT '• UOLTS X R 

MPS, " 

354.0 PRINT 

£550 PRINT 

^S£0 GOTO 

3QO0 PRINT 

3010 PRINT "UR INPUT =UPLTS X RHP 

S" 

3020 PRINT 

3030 PRINT "NOU UHRTS THE HNSUER 

3040 GOTO 1076 

3508 PRINT 

3510 PRINT *-RERCTlUE POUER =iUR SI 

r^ G ■" 

3550 PRINT "UHERE G IS THE PHRSE 

RNGLE" 

3530 PRINT 

i3540 PRINT "NOW WHRTS THE RNSUER 

'>" 

3550 GOTO liai ^^ 

4000 PRINT "URNT MORE iMPHRHRmO 

N 7 VES/NO" 

4.010 RETTURN 

4020 PRINT 

4035 PRINT " 

4030 RETURN 

4040 PRINT ' 

4 050 PRINT 

4 060 PRINT "EFFIC.OF MOTOR=";E1 

4070 RETTURN 

4 080 PRINT "POUER FRCTOR OF MOTO 

R = ".:Pli_" LRG" 

4.090 RETURN 

4100 PRINT "UR INPUT=";S1;" UR," 

4 110 RETTURN 

4120 PRINT "REflCTIUE POWER-", Olj 

■* URR-" 

4130 RETURN 




wRLCULRTE THE FOLLOUING 
ENTER YOUR Rt^SWERS 

EFFICIENCY OF MOTOR =7 

L'nNT MORE INFORMATION 7 YES /-NO 

EIF F IQ . = OUTPUT i ( F<TT& 

INPUT URTT 5 

NOU UHRTS THE ANSWER 7 



EFFIC.OF MOT OR =0, a 

POUER FRCTOR OF HOTOR=0.S LRG 

UR INPUTS 1200 UR. 

RERCTIUE POyt^R-yO© URR. 



if you can't so/v9 tfm probhm. ttut program v¥M first offer yott soma 
hstp and than, if yxsu stiff can't manage it, show you ttow to do it. 
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I eKp^ci That by now ^ou «r# ^t 
sick of turkey sandw^ches and 
Chri$lmas cake as I am. and ^rt 
now on the lookout for some 
posi feslive inspiralfQn for your 
ZX Spectrum. Whether you 
managed to survive the Chrisi 
mas perjod with some cash or 
you are v^ondering what to do 
with that fiver you received 
from youf Auntie, here are a 
number of goodies to choose 
from. 

Adventure 1 
— Abersof t 

This is an adventure game, and 
for !he uninihated an adventure 
game la one of a "search' 
usually for treasure of some 



m--m 



description hidden in caves, 
passages, jungles. Egyptian 
pyramids and the like Jusl To 
make matters more compli 
cated. there am usually a 
number of monsters and 
mysterious objects whose sofe 
aim in life is to hinder or help 
you on your quest. 

A ber soft's adventure, how 
ever, has no harmful monsters 
but makes you rely on your 
own inteJIigence to get around 
the p^s^^g^s and utilise the ob- 
jects you find to help you win 
the tr&asure. In the first scene, 
you sre kxsking ax a water 
house and you can see a large 
set of keys, a shiny brass lamp, 
some tasty food and a boiite of 
water. Vou can ic^struci the 



Computer by giving it 54m pie 
one or two word insTrucTions 
such as get keys' or 'take 
iamp\ Using these keywords, 
yoy can pick up a number of 
items that you might think wil 
be of use to you at a later point 
in the game, you are allowed to 
"hold" up to eight items 

To find out what you are 
holding at any stage in the 
game, you type 'inventory'; the 
compuief's recognition of voc- 
abulary IS very good, and fast 
too due TO the fact that the vast 
majority of the program is writ 
ten in machine code. The com 
puter only Scans the first four 
letters of each keyword so 'm 
ve' m the same as 'inventory". 

To move about ig the game. 
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pimple compass direciions 
^uJd be gsve^n such as 'N\ 
'l\ 5' cjnd 'W. instructions 
such as 'cnier' are obeyed sued 
ii if vou ar^ next to a building 
-' ^t^e entrance to a passage. 
vpu Will ^ppgar in^^de. 

A 'smashrng' game 

Tiv? adv^^nture is b^sed on a 
series of cav€s« can von crawls 
iod ii^ssdges. There are count 
tK rooms with a white mist 
I'n^&nng on the Hoot (similar to 
a Top of the Pops rehearsal 
ftiaybe't. Most passages. 
i^ooms, etc. are ^mpty but some 
w^l contam useful ob^ecis and 
treasure. The treasLjre vanes 
Um\ estremelv heavy golden 
nuggets to eas^^y breaicable 
Vimq vases. 

The Ming vase had me »n 
some confusion for a lew days 
idofi't get the idea that you'll 

rage (o iin^sh this game m a 

■ '^k!i, The problem with the 

e t£ ihat the only way to put 

" ething down is to use the 
remand drop" which is 
cc^ntered with !he reply you 
Kuried It delicately to the 
^cHjnd' . [You have to put some 
oi the objects down eigam a$ 
lot evefy item of treasure y^^ 
ntum EQ the water house, you 
ffic^ve 10 points.} So all I got 
tf^ first few times I tried thjs 
*as a smashed vase! Until I 
found the pillow, of course... 



There are 21 items t>f trea 
sure to find in the game tn ^11, 
so don't expect an easy time. 
The adx/enture holds many 
secrets for the player to work 
out, on€ oi which is the mean- 
ing of the secret messages o<i 
the waiis m certain roonns- I 
managed to work out most o1 
them, bu! I won't spqit youf fun 
by telling you. 

Lack of talent? 

A I or>e pom I in the game I came 
across a very strange room in 
which I was standirvg at a win- 
dow looking down on a pit 
icomplete with mist I Opposiite 
me I could see a man at another 
Window waving back at me. It 
has been a puzzle to me ever 
since what is the relevance 
of the eer^e figure ? Perhaps he 
was. like me, another player 
driven to madness by this 
game. 

I fear he might have been, as 
the game is non graphical and 
requires great enthusiasm to 
play for more than a few hours 
at a stretch Pure texip with no 
colour Of sound, is a clear 
waste of the ZX Spectrum's 
talent and wouid dearly wear 
the fcnterest of the player, 
I There is also a ZX8 1 versron Of 
the game available for C8 . 9 5 J 

Far too often m the game. I 
found myseli going rourvd and 
round irt circles. However, 




there's no resting lo cook thtj 
Odd mea^ or read a book pr two 
while you await some happen 
irirg - the computer always has 
a quick answer for you. For in- 
stance^ m the depth of Frus- 
tration, I told the computer 
whure to go" to which ir pro 
mptly told me 'Watch it. The 
Wizard is watching youV I 
found Its understanding o1 my 
use of ' non-Queen '^ English' 
quite amusing and prompts me 
to applaud the author's sense 
Ol humour 

One of my mam crsttcisms of 
the game is the actual quality of 
the cassettes themselves. One 
of the twd copies i had" for 



review had a header that was 
fuH ol rubbish, so that the nor- 
mally tolerant Spectrum re- 
lected It. The whote program 
was littered with clicks and 
buzzes. However, l did manage 
to load thp .second copy, albeit 
with some difficulty. 

Adventure iS priced at C9.95 
and IS aivailable from Abersoft, 
7 Maes Afatien, Bow Street. 
DvfedSY24 58A 

Superview/ Super* 

draw 

— Video Software 

Vfdeo Sohw^re are now selling 



/uu are ST^ari^iing ^\ the end Of 
'"oad before a swiaLl brier 
build&ncL. Ground yo+j i& a 
forest. R s»ati ^treai» flews 
:jut Of tt^e bUitdin^ and down a 
gu L ly * 



er* tcr 

vou ^re inside ^ building^ a 

-Mg L t house for a targi* ^pi-ing, 

^bout s^ou can t^e seen 
^ Large set of Key^ 

^ shioy brass lamp 

^oD^e tas ty food 

■^ bottie of «^^ter 



r^:?\j are at o i\ - -j n d ^ f ^ v j s t 
-. a t t s t r c t c h t r . g 1= o r w a r d out of 
:ka^t to the west , There are 
>&enif>gs to either side w 
-i^^rhy, a wide ^tone st^ircast 
ieads downward* The hall is 
filled «fitK Wisps of iisijhite EniSt 
r-^'^iaying to and fro almost as if 
i^live. R cotd Wind blows op the 
-: t a % r c a s e • Th ere is a passage 
.-flt the top Of a dome behind you 

About you can be seen 

^ou9h stone steps leading up 

I don ■ t understand. 



rou can't get by the snaite* 

Vn u are in the Kail of the 
-mountain kijig> witH pa&ftages off 
in ali direct ions , 

About you can be seen 

-4n arou&ed^huge, green snal^e^ 
barring the way 

5 i ng 

NO • I have a terrible voice 

IE. 1 i L 

^on ^ t be ridiculous 
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SOFTWARE REVIEWS 






JOIN 
THE 

USERS' 
CLUB 



Make the most of your Spectrum or ZX81 by 
joining the country's strongest and most 
enthusiastic users' club-the National ZX Users^ 

Club. 

Whtn you join us, w«1K send you our 'n«w members vweicome 
pack' whh 30 programs (1 6 for the ZXEi . 1 5 fcsr the Specify rriL 
plus I he frrsl issua €tl out va^ua-pachced c^ub magaiinii 
INTERFACE. 

Inside KNTERFACE as well as al least s»m progrgms for your 
2X81 Of Spectrum^ you'H find letteri Uom mem&efs as they 
share tips and ideas, and sound oN on a var^erv of subiecu 
(such a£ you-koow-wfio's appalMng delivejy umes rtcordl a 
li^ of local ZX cFubf, and special oflers Irom sc^hware houses 
and bool publishers- special offers just for members. 
If you're having problems i^^th your computer, ^e have 
«xp#rt» on tap tQ try and hfr]pyou If you want to Stan a local 
users' club, we'll give you public tty. and let you buy boofc^ ai a 
special discount for your club members. 
If you're not a club member, you' re missmg out on maki'ng the 
mott of vour micro (and try saying rhai ten times q.uichly4 
Come on »n and |Oin us, th« wai«r's fine, ^'s £9-50 for a year's 
IMERFACE^ and we II serhd you a sample issue for £1 DO 

ftufk by Tim Hartneli, the Nattonal ZX User^' Club is a resource 
just wailing io tm lapoed. Come on and stan lappmg. 



Nattonal ZX Users' Club 
Depi ZC * 

44 46 E&rls Coufl Road. * 

London, WS fiEJ ,^^ ^ 

0»C. Tim, you've convinced me: ^j 

i I Send rne my 'n^w members' welcome pecli* plus my first 
is^ueoMNTERFACE andkeepthosel^JTEfiFACEScomfng 
for the next year I enclose £9 50 [UK], £12 SO (Eumpel 

( ) Just send me a sample of INTERFACE I enc:lo$« £l 00 

I have t i i ZXBi ( I a Spectrum 

'fl mo , parai a i ■■ ■ i ■■ u ■•■ mmmmrii ■■•^■■i laa ■■ ■ lih ■ ■■ j.a a^ii* j> ■4i^f.|H|++iHl4^44,| + |^»4i|4.ii| j,^|i4 ■■ a^p j a4 |^a 
AddreiS . . ,.*l. . .^**4 . ^a- .a^,, a. . a .. a . a . a. va .axa .a.. ,a aa. a. .. aa.aa ai^tp^a 

aaaai^a.iaapa^.a + ilHI'-rii^t-i-a-raa r-raa + a at-rra + l il°lih-i-k + k'naaaaaaHL^aiiAjLiLaj.a>ji, + |^j.^i.aj.a4.i + hifararai!a-ar---i"i-»atfa 



two 'creative" packages for the 
48K ZX Spectrum, The fir^t is a 
leKT display and creating 
system called Supervtew. 

Super view has iwo options: 
42 pages of two colour tent or 
21 pages of eight colour text. 
These Two options provide sen- 
siibly an optional trade off bet 
ween colour and space. The 
only ihing tf>at disappointed me 
was the waste of space in the 
colour storage methods. The 
most space saving system 
y^^ould have been to insert col 
our codes into the text wher 
ever there was a change of INK. 
PAPER intensity and its FLASH 
mode. Instead. They have taken 
the option to store an individual 
attribute for each character, 
whch is unnecessary. If they 
had taken the more ef ffcCient o-p- 
Tion. the storage size could 
have been doubled. 

Super view is supplied on 
cassette, compJete with a 
reasonable little manual held 
Together by ring binders. Com 
piementing The manual is a new 
concept of having a written 
commentary on the reverse 
Side of the cassette. This is 
quite a good idea and should 
clearly be an indication to other 
rnanufaclurers of software 
packages requirirvg good docu- 
mentation . 

What's on the 
menu? 

On the tape, a demo set of 21 
full colour pages are provided 
which can be loaded using 
Super view's 'Load a set of 
pages by name' option. These 
pages depict the history of 
computers and effectively 
show oft the capabilities of 
good coloured text. 

Super view operates via a 
menu wtiich allows you to save 
ar^ Joad pages, v^ew pages m 
sequence, view pages on de- 
mand (in a Similar way to Tete- 
xe^i and Prestell and to create d 
new set of pages or alter the 
existing ones To create a new 
set of pages, one must first 
destroy the existing ones leav- 
ing room for the new seT. The 
pages are stored quite simply m 



character arrays and recalled iti 
the screen using a very clever 
method. First of all. the screen 
aT tributes are set set to whut 
so that The machine prir^ti 
wh^te characters onto a whiirt 
background. Then, once I 
whole 'invFSEbie' page has been 
ptinied. the attributes are Trar^ 
I erred by machine code from an 
array to the attribute file. In thu 
way the text appears to m- 
sTanTly arrive on the screen 

This program would be very 
useful to ihe shop owner who 
could set up some product n> 
formation for his or her cus 
lomers to inspect at the^ 
leisure. Overall. I was impres^ 
sed 

Luck of the draw? 

Supeidriiw IS simiiar to Supef- 
view in that H is for visual crea- 
tion, buT Superdraw is ftt 
creating Hi Res graphics. It m 
IS based around a main mem 
and uses a similar program mkig 
Style to Its sister package. 

In the drawing mode, l\A 
eight way cursor control el 
allowed along with a number of 
necessary functions lo alter Ihe 
colour. tsrighTness, etc Agam. 
like Superview. There ts a com 
mentary on the reverse side of 
the cassette and the package i$ 
supplied with a ring bour^ 
manual which provides a 'Ij^ 
explanation of the system. 

The loading problems ^rtti 
tNs tape were really ver^ 
serious- I tried to get the pro- 
gram loaded using a new- 
fangled' graphic equaliser, bui 
even then failed to get it ir^io 
the machine a Because of tt^is I 
am certainly not in a position tu 
say whether or not you shoiid 
buy tNs program. The best 
thing to do H you are inteiesE^ 
in this particular tape is 10 «■ 
range for some form of derrvDii" 
sttation so Thai you can actu- 
al ly see n loaded into the 
machine. 

Super vi^ew and Superdraw art 
priced £5^00 and are availatilt 
from Viideo Software, Siiw 
Lane. Kinver. Stourbridge. 
West Midlands DY 7 6EQ. 
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Purehase/sales ledger 



Neil Streeter of Hastings decided to save himself 

some money - instead of buying a commercial 

purchase /sales ledger package, he thought 

he'd write one of his own! 
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1 recefitly became interested iri 
getting hold of an accountancy 
package for my ZX81 . especial- 
ly those including purchase and 
saies ledger programs 
However, the cost of These was 
slightly too high for my ex- 
pen$es II am a brt of a miser I 
sup^seK So. I decided to have 
a go at writing them myself. As 
the prices of these programs are 
in the range of C8-17, I had 
every reason to believe thai this 
would be a difficult task as 
usually (he more eMpensiva pro- 
grarns reflect the complexity of 
the pfogiamming involved. 

However, I did have one 
thing in my favour - I had 
studied basic accouneancy while 
at the University of Aston in Bir- 
mingham, and I still had all my 
old text books. So I rescued 
them from their hkjing piace 
and, having dusted them off, 
looked through the indexes for a 
purchase and sales ledger. 

I was amazed to find that it 
would not be as difficult as I had 
fH-st imagined. One program 
would serve as the central core 
for both, with oniy mir>or artera- 
tJons needed between the two. 
Basically (no pun intended)« they 
consist of a number of files, 
each containing information on a 
sale Of a purchase- At certain 
timeSp These accounts would 
have to be balanced and up- 
dated. 

First things first Though - I 
decided to draw up a series of 
flow charts to simulate exactly 
what The final program shoukJ 
do. These are shown in Figs. 1 
and 2. 

Setting up 

Then, I set abouij the programm- 
ing. My first deciston involved 



the kind of format I was going to 
store the data in. I toyed wrth 
several ideas such as packed 
freSn packed fixed, etc. until I 
decided to use a combination of 
the first two methods I found . 

There would be two string 
arrays: the first woukj contain all 
the account names and the se 
cond, all the data. The first array 
was easy and just needed 
dimensioning. The second array 
required a packed fixed format 
- packed because the data was 
packed tightly and fixed 
because each piece of data 
always occupies the same 
number of bytes. The format for 
each strmg in the array is shown 
h Fig. 3. 

AN was chosen to represent 
the account number. ThfS wauid 
be a character, the code of 
which IS the reference to the ar- 
ray of account names VAT 
woukJ be either the character I 
Or E. depending on Whether it 
was 10 represent 'inclusive' or 
'excbsive'. 

Thus, havrng worked out my 
format, flow diagrams and 
reference material, I set to The 
task of writing a program lo fulfil 
my needs. It was fintshed after 
spproxfmstely seven houfs 
work. 

The program is quite 
straightforward to use and has 
space for 50 accounts and up to 
300 enTnes. If you have less ac- 
counts you may alter the arrays 
to surt your requirements- The 
program 1 1 sling as it stinds is for 
the purchase ledger, but only six 
lines need be altered to magical- 
ly transform it into a sales 
ledger. Two programs for the 
price of one - pretty good, eh? 

I'm nOT saying that This pro- ■ 
gram is as good as a commercial | 



a COMPUTING JFEBj MARCH 1983 



31 



ZX81 DOMESTIC 













iS 


AN 


DAtI 


AHOtWy 


RfPfniifet 


> 






f i n 


1 


1 















package, but rt does do the job 
and It's fairly fast too. Which 
may present a nrwal - just 
because the price is highr it 
doesn't mean you can't write it 
youfS^lf. 



Operation 



The progrann. Itke all good 
bgstness programs, is menu 
driven &nd extremely user 
(fierfcdly. It should be evident 
how to use the program as soon 
as you have it up and running. 

Hoi^ev&r. v^hen \ set it up 
fof the first time. I do the follow 
ing. RUN the program, which 
&houkl give you a date request 
on the screen. Then, EDIT and 
STOP, followed by New line lo 
breek into the pfogram. Now, 
enter: 

LET DS(i} = '00:00:00" 



as a direct command. Follow 
this with GOTO 1000 as a 
direct conimand 

You will now be requested 
to enter the date again which 
you should do and you will get 
the menu. Vou may now select 
the SAVE option and save the 
program either as s sales ledger 
or as a purchase ledger This 
means that your program will 
automatically start on loading 
with the first date as 00:00:00. 



References 

Business Accountrig 1 and 2 - 

Frank Wood published by 

Longman 

Frwmworfc of Accountancy - 

CC Magee. published by Mac- 

Donald and Evans. 



^e DIM E$i30C*,a7) 

SO LET NR=0 

60 LET fkC=& 

10G0 CL_5 

A^IO PRINT "ENTER DRTE flS ; - tDD^' 

10^0 INPUT E» 

lO'Z^O IF i^EN £:*<>3 THEN GOTO 1030 

10d-;.^ l_ET D«0)-E* 

105S Cs_5 

ii)t>ei PRINT DStaJ 

^37%3 PRINT ^ ^ ^*PURCHR5E LEDGER PP 

TIONS : "*^ ^ *^*^^»^^^^^^^^^^^^^^ 

^^*"^^.. '^l. HRKE ENTRY. '^ 

X0S0 PRINT ^s, LIST ftccoufrrs." ^ "' 

". DELETE PiN RCCOUNT. "" , "4 . PRINT 
RN HCOUNT RECORD. *',"S. eflLLRNCE 
p^CCOUNTS . ' .'^6, SRVB FILE,^^ 

i 100 i_ET E4 = INKEy* 

111© IF E»:^'l^^ OR E»>"*&" THEN GO 

113a GOTO 1000 i- 1000 ^URL E» 
2300 CLS 

40G5 PRINT "ENTER hCCOUNT NAME ; - 
■ r 

202^3 IF LEN ei>20 THEN Lg-p E|i-E* 

TO 2C>; 

^03<Zi PPINT . ^*'B1 \:E$ 

:£&A.& PRINT w "ENTER RMOUNT . "'►*_" 

=KUACMR&E& 
T =RETURN5"" 
^OSB INPUT R 
2C60 PRINT "^ £";fl 
507a PRINT ,, "ENTER REFERENCE CO 

dQSOi INPUT Rf 

^090 IF LEN R$>6 THEN LET R«oR^{ 
TO ei 

31QQ PRINT 'HI REPl";R9 



R EXCLUSli^E? PRESS 

4i It 11 






^120 IF iNKEVfo"-' THEN GOTO B13 

2130 LET Ft=INKEY$ 

ai4-0 IF F*<>"1" AND F$<>"C" THEN. 
C-iOTO a 130 __( 

a 150 PRINT , .. "U . R . T . ■■ ,; " INCLUSIV 
£' RND F* = "I"; "EXCLUSH.»E"' RND Fi 

dtl60 PRINT ,, ^ 'IS ENTRY CORRECTS 

vvE5 OR HO I "" 

a 170 IF INKEY* <>'**■ THEN GOTO 217 

2130 LET G»=INKEY* 

£lSr IF G* = '*N" THEN CL5 

^19© IF r^t-"N*' THEN GOTO S4 lO 

=.£aC IF G$ = ' V" THEN GOTO ^53# 

=.^^l£^ GOTO ^i.*?e 

^;^'^ij FOR K-1 TO Nfk 

S&>a IF ^\%i>:^ TO LEN Et'j =Et TH' 

GOTO 22 ee 

^a4.a NEXT X 

^aSO LET NR=NR+1 

2260 IF NR>S0 THEN GOTO 2470 

SSeS LET X^NR 

aS70 LET R*<X)-E» 

2S-S0 LET rtC=FiC + l 

I:ad6 IF RC-^20U THEN GOTO =47© 

„ = ^:5 LET H$<Hi .!■ -IHR* - 

i'SOliS LET &«*fiC,5 TO '3J=D*'a> 

S3 10" LET B*fftC^10 TO £01 =5TR» ; 

5320 LET &$tRC,21 TO ^6> =Ftt 

3^330 LET 6$ f RC^aTi siFt 

1340 CLS 

23S0 PRINT "RCGOUNT ENTERED." 

2360 PRINT ...RttCODE B*tRC)> 

=■37© PRIh4T ^^&«»RC,2 TO gj+"£:" 

% *nc . lO TO S0> 

ir3>S®" PRIHT "REP ■' . es tRC . 2 31 TO 

- r-» ■ 

aSSE LET g=0 

5-390 PRIhfT "yRT. £". 

2400 IF e* fRC,27) -""I" THEN LET V 

=URL 8«lftC.10 TO aa) -<10©*1B 

24 05 PRINT U 

2410 PRINT ^ , "'OPTIONS: -'■ 

24ao PRINT ,,'*!. ENTER RNOTTHER fl 

CCOUNT,'*^ '*a. RETURN TO HCNU . " 

^43^ IF I NKEY* <>'*'* THEN GOTO 2431 



s4*0 IF IMKEy»= ■" THEN GOTO 244* 

2450 IF INKEY5 = "1" then GOTO 2<JB 

2450 IF INKEY$a"a" THEN GOTTO 185 

3^470 GQTQ S43fi 



\ 



rRVE 

iH FI 

■d. THI 

2490 

MENU. 

2S00 

O 

3510 

aS20 

J005 
r ■'. C- 
3O06 
3010 

3C321 
3040 
400O 

4010 

DELET 
4.025 

: TO 
^C'30 
4040 
STE R 
TURNS 
4050 



CLS 

PRINT "OUT OF ROOH^ PLERSE ■ 
THIS FILE RND STRRT R FPtl 

LE FOR NEiJ ACCOUNTS. BRLflNCi 

FILE TO HflKE ROOH.'" 
PRINT ^, "PRESS RNY KEY FOR 

IF INKEV»<>"" THEN GOTO SSB 

IF lNKeY$a ■'' THEN GOTO 2Slfr 
GOTO 10S0 

LPRINT "RCCOUNTS STWNTMNO A 
% C3) 

L p R If rr 

FOR X=l TO NR 

LPRXNT X;" ";B*(X> 

NEXT X 

GOTO 1050 

CLS 

PRINT "ChrrER fiCCOUNT TO BE 

ED." 

INPUT ^« 

IF LEN E«>2e THEN LET E*-E* 

PRINT , , "^ -, E« i 

PRINT ,.. ■■PRESS ""[>■'•• TO OCLI 
C COUNT ANY OTHER KEY nt 

TO MENU.^" 
IF INKEVJO"" THEN GOTO 405 
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4860 IF TNKEY**"" THEN GOTO 4©50 
1978 IF lNKev*< >"D" THEN GOTO 1© 

^•a 

-"?0 FihST 

■ :!-5C FGR A = i TD t-lA 

-^00 iF iR$tx, TO :^Efi ^li^^er* then 

i 10 NfiixT ■*■ 

*113 PRINT ., ^ 'RCCOUNT NOT FOUND. 

*M4 GOTO 4210 

^50 FOR '. =X TO Hft-i 

:J0 LET R$ (Y.^ =fi$ 1 V +1> 

.40 NEXT / 

»73 LET Tii CNfii =■■ *' 

■Hfee LET H*H=HP-1 

- i 70 F OR '. ■ = 1 T D fl C 

4lSei IF CUOE B$(Y>=X THEN GOTO 4 

-190 NEXT Y 

i2O0 PRINT ,,"fiCCOUNT DELETED." 

4810 PRINT ^, "PRESS RNY KE^i' TO R 

tTURt* TO MENU . * 

-2!.? SLOW 

-52© IF It4KEfY* < ? *•" TMEN GOTO 4-2S 

i<?30 IF INKEy' »-'■■' THEN GOTO 4-2 30 

-iiO GOTO losa 

1300 FOR ZsV TO fiC-1 

>i3t0 L.ET 6$ (Zi =B«IZ + 1) 

i320 NEXT Z 

4338 LET B«IRC)='*** 

i'"'4e> LET fHCsRG-1 

-■*5C5 GriTO 4.190 

""0 CL-5 

.;} PRIWT "EtJTER fiCCDU^JT NRftE , " 

:^aL5 IF |_&N E$>20 THEN LET E$"ES 

TG 2QJ 

502© FR5T 

?030 FOR Xsl TO Nfl 

^04.& IF RStX, TO LEN EfJ =E* THEN 

^OSO NEXT X 

>3&0 pn ItJT , J '■ RCCOUNT HOT FOUND . 






CTi;( S2:^0 
-K>a lprint " Rccouhrr -;>; 

"iet£ LPRINT *' ^^^^"^^^^^^^^^^^^ 

^ii?5 LPRIfiT R$(X) 

^■04 LPRINT "SrtLRNCE B-'P e";BCX^ 

^IC^S LET TOT=B IX, li 

13 rnp /s;i TO AC 

,15 ^ET 'J—Q 

:ls3 IF CODE &♦ fY) < >X THEfJ GOTO 

|i30 LPRINT e*<Y,a TO 9). ."REP:". 
'S!Y, 51 TO 26> 

140 LET flsURL E**Y,1D TO SQ'f 
514S LET TGT=TOT+Pi 
51S0 IF S$ (Y^£7) «"!*' THEN LET \J = 

HV100*15 

?160 LET fl=R-kJ 

'I70 LPRINT **£"^R;*' XNCL. £:";yj*' 

"^ '''i:\T r 
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ti- 

tE 
IS 
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.^5 i^r-RlMT 
:3^IQ uPRiNT 



*TOTRL C":TCrr 



fal^^Lo^^^^ 

5230 PRINT ■■PRE53 RNY KEY TO RET 

5240 IF INKEY$<J"" THEN GOTO 524 

S££Q TF XUKEt * = •■■■ TMEN GOTO 5250 

5^63 GGTC 1050 

^600 FRST 

^'510 CLS 

^016 LET TOT=ei 



^OlS LET TU=0 

-^aiT LET TR=d 

SOia LET TVR=I5 

^oaa FOR x^l TO nr 

S03a LET B tX^ 1> =B (X^ i) +B CX>aJ <-B < 

?^- 3 ) 

"■04 O L^T S.i."<^Si=0 

oQ50 LET S<X^3>-0 

iee© h*exT X 

50T0 FOR ^. = 1 TO RC 

&e8d LET Y=CODE B*tX> 

Q0Q0 LET RsURL BttX,a& TO 20) 

iSloe LET UaO 

eilO IF B*(X.27>s"I" THEN LET U= 

6 120 LET H^A-U 

-5 1jO let E (Y.. S) *S (Y,. 2> +U 

e. iJ-e- LET G (V .5^1 =E it' ,3Jt +R 

^ISa IF 5Qht Msi THEN LET TOT=TOT 
*-R 

*=^IS& IF SON Rsi THEN LET Ti.'=TU<-U 

61SS IF SON fls-1 THEN LET TR=TR + 



-siee IF SGN R = -l THEN LET 

:173 l'4EyT .< 
•? IT'S LPRlJxT 



TUP=TU 



■iriS LP'^Ii^T 
■^ ITT LPRliiT 



•'Bf*Uf*r4CES FOR PERIOC 



eiSQ FOR A = l TO Nfl 

SIS© LPRINT fi$(Xi 

620Q LPRINT " t '" , B (X ^ 2) +B f X ^ 3 j , " 

INC. £1 •, B (X.. 2> , " URT" 

'^-S 10 NEXT X 

o22Q LPRINT 

■^23® LPRINT "XRRRv DOUN TO NOHIN 

^34.©' LPRINT "RETURNS " .'C'^^TOT 

ddS« LPRINT 'RETURNS UfiT:"^"e";T 

'J 

026C* LPRINT -PURCHRSeS; "*'■£"; -T^ 

e^^V© LPRINT "PURCHRSE5 URT:"j"£'" 
. -TUR 

o^SQ LPRINT " 



^2©1 FOR y=l TO RC 

^e.9 LET f^^i.xj='*" 

^3 NEXT X 

■::2^a* LET P(C-(a 

•■ ^90 SLOU 

63Ca LET I>*(l)=0t(2* 

6310 LET Dt (2J s"" 

6320 GOTO 1000 

7000 CLS 

^005 PRINT "ENTER FILE NRHE . -" 

-^aiO INPUT F* 

7020 PRINT . ^ 'OB ,F* 

'0O^ PFflNT , , SThiRT TRPE RECOROe 
R RNO PRESS RNY KE'V . *' 

7040 IF iriKE>'S< >"*■ THEN GOTO 704 

7050 IF INKEY*- ■" THEN GOTO 70SO 
70&e SRUE F» 
"^©7© GOTO 1000 

Tq convert the (jstmg of the Purchase ledger 10 that of a SalM' 
ledger, simpiv repiace the reveiant lines m the ab<]ve listing to read: 

iQ7© PRINT 

i. H«KE ENTRV 



^ 



jRLE:5 LEPCEft ORTXP 



SNTER Rf^DLil-iT , 



111 r p 



^07d PRINT , 

-" ■ =RETURNS" 

■5240 LPRINT "SRLES :","£"' *'TOT 

■S:250 LPRINT -'SRLES l^RT ; ■•,"£'*; TU 

-f.260 LPRINT "RETURNS: ","£■*; ~TR 

527*3 LPRINT 'RETURNS URT ;■",*■£", - 
TUP 
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On the density of 
prime integers 




I 



Edgar Pulsford BSc, CE, miere, 
uses his ZX81 to teU you everything 
you ever wanted to know about 
prime integers . . . but were afraid to asic. 



A compuier IS pfogcammed la 

idensif y and cc>uir>t I he prtnies m 
•^' i^'of consecuiivc iiMegers 
an a powtjr of 10, ey 
■•■■' d.500 to 10.500. Ttie 
DfDpGrtiqn ii( princes m ihfj rany e 
i^cul^i^d lor each decade 

"1 lOTti 10' 

' ■ ' :.!' itKjrtton uJ pti Flies <n 

'ifie f/pfJMfv of pnmess. ihen it 

■ '- pfuik^cf oi tht^ t/ei}Sjt^ of 
■ the €eiUr0f triTeyvr of rtw 



'lift SpSVing uf p^fmes 

Tii^se rgsuMs have irregularities 

cecause of the non urnfofm 

ipanng Dt I he [irmes. Also, the 

~ ;riibet o1 irileger^ in I he rdi'kgi^ 

smaK comparecl ro I tie 

jgnitude of Ihe cenlraR in- 

jtf. and v*-*i l^ifye onouyh to 

JiycestaliSlical errors id mnyoi 

jporTance 

Ah iniei^ers are posilive, and 
:rme5arettose wHh rw> factors 
mtr than them$olves ^nd 
tfUTy Th^ principal svfTsl>ol$ tn- 
votved ^itti tht^ densiiy of prirrm 
ii^egers- aFU given belDw . 



InN 



Number of princes hi the 

Propqrtion (or del^ity^ 
ol pfime^ P W. 
Natural loi|anihrn of H. 






)J- 



Lower bound of range. 
Upper bound of r^nge. 
WidLh ot r^nge - 
IX Vliconsactitive 

miners. 

Genual integer of thf^ 

range - «X - Vi 2 



Thfj empirical result in symbols 
c^ti be seen m flie equ^ipoi^ 
below 

B ■ In N 1 

Counting of primes 

This work ywm prornpied by 3 
proc}ram inibli^hifcf m ZX Com 
fHJftng, Vul 1 , No \. pa^je 29, 
whicK program was modif iikI iq 
give a seti^l nurnber lo each 
pniTic. This provtKl \q be liw im 
portant facldf fof whal follows 
ri^$ul!irig in the primes being 
corisidered as a definiif^ ck^^sof 
integers. Iiiite noiice being t^ken 
of theif VHalue:^. The study 
became one of ihe density ol 
pr^me^ >n ihe iniegers. par 
iicularly wiih relation lorheposi 
Tion in the integers where (he 
density yva^ measured. 

The modilted program rel er- 
red to IS gn/en tn Fig. 1 . Faqure 2 
gives the lesuft ol pnniirig out 
every hundredth prirne. and also 
shows the raiio or the prime to 
Its serial ft umber. Figure 3 
s*iows II graph of this ratio 
ugain^t its serial number, The 
shape of ihis curve h^s not been 
studied, but the (act that ii was a 
smooth curve indicated thai 
theie tfwas some relattonship 
worthy of furthef invesugalion. 

It was then decided to study 
snvull rearons of the irueyerg. Uii 
: ■ inirnon ot primes tn 



each f egiiin, and re^anng this tu 
The rnogniludo Of itie cf^ntral in 
teger. For e^ampfe. ip the reyit>n 
500 to l.&OO. 144 primes 
weri5 lound. The pro|X)riion is 
therefore 1 44 1 OOOor 0. 1 44. 
wNch vv4i& related tn 1 .000. the 
centiaL integer l)etwoen 500 
and 1,000. A measurement of 
this kind was made, using the 
rirograni of Fhg. 4, ^t each 
rlitcadif from tO to ID', which is 
iilsouT as fnr as the ZX81 will 
convenienf Jy i|o 

The pfindples involved are: 
iai Irviegersof the series 6M^ 1 
arti cliusen lor testuHj. Ii niav tie 
seen that thi$ si^nes contains all 
Ihe primes, alt though ^i It numbers 
of this series are no! primes 
Seeing that 6M^1 and 6M^3 
ret3re&ent aM the udd irueyers 
IlKji 6M^3 tjre composite, be 
ing divisible by 3 1 it follows that 
6M^ 1 contains all ihe integers 
which might be primes. 

The program starts with a 
trial integer ol the form 6M 1 
near the lower bound of ili^ 
region of interest, tests it, adds 
iwo, tests the number so form 
ed, then adds four and tests 
that, and so on. co^untmg the 
primus an they are found 
IbJ The diviscjrs iD) used for tfie 
tests start at three, and each 
lime a new divisor is needed, 
two IS added to the |UST used 
so that all the odd iiuegcrs are 
used in turn Tfteie rs no poant m 
usfng even mtegers^ 
Ed The composite nature of the 
number under test is detected 
by: 

550!FtM D INT(fslD) O.etc 



If th4S IS truo then NO i>s an in- 
teget and equal to INT iN Dl. 
Successive values of are tried 
Bi\(i if the above is found to be 
true, then the neJ<l N is forn>ed 
and the testing resumed. 
<di Tiie primarily of t^ie te^ied 
MU^i'ryer ^% flptei-.t^d bv ^rrmimg 
I tie valu*^ of O lo a maxmium 
equa> to the square root ot N. If 
no divi^nr is toui^ up 10 Ihis 
value, then N IS prmis . Steps are 
taken io couni and record lif 
desj^edf the prime so found, and 
then the neM.l nun^l>er for trial is 
lomied and tested for primality 
ot com]ji?)Siieness 

A pro^]rani deviS^d 10 do ihis 
iSgtveninFKj 4 The work stops 
when N is yi eoter thdn the upper 
lK>und o( the chosen regtpn. 
Typical results are printed out m 
Fig. 4a and fuHor results are 
tatiul^ted in Table 1 

A new legiun is ifien chosen. 
ivpicalEy one decade gieater, 
^nd the work continued. Be- 
cause of the slowness of the 
■' sung when N is large, say 
' ate( than ^O . n js conve- 
nient lo reduce tlie number of 
pnnves counted at any particular 
decai^. and lo accept a worsen- 
iwM-i 111 ^T^|idc.sii\;4i ^iccuracy. 

Treatment Of 
results 

As the observations were made 
Ol"] regions tine decade apart, it 
seemed convenient to ptol 
(manually) R against log.,,N. 
Figure 5 is the result. Although 
at first, the base 10 Wcis us&d, 
la lei IT l^ecameappsfeni that she 
natural ba^e. e. was lo be pre 
f erred. The plot of R against In N 
IS therefore shown. 

The shape of this curve 
prompted extiminanon to see il 
u were an cjipofientiai or a rec- 
tangular hyperbola. It was soon 
founil that it was a good fit to 
thee<|uatrott: 

X - ¥ ^s a near constarit. 

M the product ol R and In N are 
formed, it is seen that they are 
not onJy near ctins^tant. but that 
const an I ss near uniiy. Thus, the 
empirical relation: 

R • In N - 1 (approximately f 

IS obtained, where N extends 
over tli-e range from 10 lo 1 0- . 
This result tias the quality of 
being mathematically s^mple^ 
which IS satisfvii^g But ii «s 
possible to go a si age further, R 
^ In N may be written: 

In (^ or In isr "^ 

and either of the^r; I'c^uivaienr 
expressions may be ei^uated lo 
unity iapproxl ^ 

And Since the number whose ^ 
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natUrfal loganthm is unitv fs e, or 
e«p, <t is possible to writ^: 



rr 



v« 



where e is equal to 2 718 

Statement Of the 
result 

If there* 3f^ P primes sn a region 
W of the neiur^l: tntege^s o< 
which the central inieger i$ N. 
Then, it R P W. 

R X In M - 1 or W ^- e 

ThiS aqcuracv ^nd "constancy" 
of H ^ In N IS shown in Table 1 
The effects of the ^tattstics of 
sampling have been taken mio 
accouHT only msofar as a 
reasonable sample si/e for P has 
been #tmedl at. consistent with 
the trme availabf^ for the work. 

Testing the 
relationship 

Having macfe the obsi^r vat ions 
and developed the relanon^hip. 
It rem am s lo test ti to ^ee if ir can 
be us^d to forec^si new mtof 
mation . 

A lesi program was written 
in which a series of Ns from 3.2 
* 10- lo 3.2 K lO" were chosen. 
These may be thought of as the 
half -points of cfecades because 
log 3.2 isethour OS Far each of 
these Ms. The y^m ei W whch 
was eK peeled to contain 75 
primes was calculated and ihe 
compiiier set to count the actual 
number in this W. the resiili be 
ing compared to the eMpecta 
tion. Thie pfogram and results 
are given m Fig 6 and Tiibte 2 
Itest resuUst M will be seen Thai 
there IS a g<30d agfeement bet- 
ween measurement andehipec 
ration. 

Material for tests is also 
found in the resuirs of the fusi 
ej(peiiment. Figs 1 ijnd 2. The 
empincai reEaiion^hip cirn be 



used to calculate the number of 
primes ejcpected and to com 
pare the results with 100- This 
was dorite and ts shown in ihe 
results oi the program m Fig 1 
The results are lairly consistant 
with eKpectaiions, but this is 
on(v a sniall range ovef which to 
do the test. The hquie^^ are in 
eluded for interest, their mean is 
1 00.8. k ts considered that they 
support the iim pineal reiatton 
ship 

various 
observations 

I he prograni ol Fiy. 4 ts so 
designed that it is essential that 
the lirsi integer m the range W 
offered for test is of the farm 
6M !■ To ensure this. whi?n 
the value X of the lowei be>und 
has been found, the ^tartN>g ^n 
teger for ihe lest. X , is found 
us^ny. 



X ~ 6 - INT *K 61 



T 



tNT tX'Bl gives the valuta of M. 
anil then I he estpreSSK^n gives im 
integer whrch is a lew units iwily 
away from the value of the 
lower bourvj^ X 

Tl^e value of the upper 
bound, Y, i& u^ed without 
modification lor ending the 
search. 

For thf? largcT H^ tfie r:om- 
putirtg lakes a ioiKj hme, even in 
Fast mode. Bcducing the 
nufM>ei of primed has been used 
to shorten the work taut c^ejti 
tinuous running day -ar^d niyht 
has beei> neccessary. H the 
SrCOpe of ^hl^ work is to be e^ 
t ended i a faster working and 
fcsrger hurtibur fuindiing com 
puter will l>e needed 

The region about 10 prn 
duced anomafciea, suggesting 
tfiai ibere is a scarcity of pnmeb 
tfieie. This needs lookir^g »nto. It 
IS known thiit IhefS are regn:ins 
where I here are iong succes 
sions of composites (see le^t 
hook^ on Theory of Number si- 















f^m 


N 


w 


P 


R-P.W 


InN 


R K In N 


e ^ 2,718 


10 


20 


9 


0,45 


2.303 


1.04 


2.82 


10? 


106 


22 


0.2075 


4605 


956 


2.60 


10* 


1006 


145 


0.1441 


6.908 


996 


2.706 


10* 


1006 


109 


1083 


9.210 


.998 


2.711 


10* 


1006 


87 


00865 


11 513 


-996 


2-707 


10* 


1006 


72 


0716 


13.816 


.989 


2.69 


10^ 


1006 


B2 


0.0516 


16.118 


.833 


2.30 


10' 


2000 


114 


0.057 


16.118 


.919 


2.51 


10^ 
















2624 


160 


0.061 


16.118 


.983 


2.67 


|9k10«I 


998 


59 


0&91 


16,013 


,947 


2.516 


10« 


202 


n 


00544 


1842 


1.003 


2.727 


10' 


202 


g 


0,0446 


20.72 


923 


2-517 




512 


25 


048 


20.72 


.995 


2.704 
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thji This Teg I on h^s not yet b«en 
enamfned Ex tending W. or shpt 
i«ig a little way Itofii 10 gives 

"irsults mote m inm wiTh rhe 
■jeneral fiPidtngs oi this WQfk. 
F^r completeness^ several 
rf$yhisin This region are mclyded 

The numhpi oi isiy^vf'CtiFiE 
1 gyres retained m tfvs Tables is 

JPtDughi to be nox i neon si slant 
ftilh thfr ^Kpenm^ntal result^, 
^ograimnfiing devices were us 

■ ' reduce many resulis fo 

jnificarkt figures 
A ii^achine p^oi of thie results 

' the first experarnenl was 
fnade. but because of the 
coarseness of PLOT it shows ir 
regularities whrch arei absent 
*rom' the manual ploi. 

H IS knuvvn ihat primes 
Kjmetiines Qccur in pairs, both 
6M 1 and 6M + \ being prime 
bamples are 1 1J3. 17,19, 
29.31; ^ic These pairs wer^ 
''O^iced at all stages of ihu pre 
&^r wofk M IS known thai pairs 
Decorne rarer as N becomes 
ij^gtf; so a program was devis 
fd to count pairs at varjou^s 
decades of N. Beyond suppor^ 
:if^ I his statement, rto other in- 
'c^rmatiDn aboui them wa^ 
"oticed, but the density of prime 
3difs might make the subject of 
astudy msing out of rhe w^rk 
i^eicri*tNed here 
It follows that in N IS the 

■sesn spacing of primes m the 

.■onityof M 



Conclusion 

h IS thought that r^ew light may 
have been shed on the subiect of 
the density of primes in the set 
oi ordered ir^legers So far no 
reference has b^een found to 
work of this k^nd m the few 
tiooks I have read However, 
there IS a reference m KumlMfSr 
by L. F. Taylor (Faberk p 81. to 
work done in 1896. which gave 
ihe nurtiber ol pnmes (Pxl less 
than a given integer x, as in m In 
X as j( lends 1o mlinitv. but this 
does not seem the sarr^ as the 
result here described. 

Fufiher developments must 
be KeU to rnore skilled 
mathemeticrans and computet 
programmers than ihe present 
author is ever hkely to be. 
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LIMITS 3 19999270 TD :?2^00O0730 
5ERRCH FROH 319999270 TO 32000O 

»fT N ■ 33^099900 there: f^RE ?3 PR 
inCS UMERE 7S UERE E^XPECTEO 



itti^t 



« -1 1- « # 



*^^¥it 



#* 



N 



Seafch 
UmitA 



EKpected 



Counted 



3.2 X 10^ 


29 
608 


100 


95 


3.2 )f 10^ 


2795 
3604 


100 


93 


3.2 X 1CH 


31481 
32519 


100 


99 


3.2 ^ 10^ 


319381 
320634 


100 


101 


3-2 X 10« 


3199247 
3200749 


100 


107 


3.2 « 10' 


31999565 
32000432 


50 


ST 


3-2 « 10« 


319999510 
320000490 


50 


49 






le* REM ^^ppi ■ 

15 REM E*U,P, 16/^^.32 ^REF, 
' Zxai * .COHPUT JM^-- tjOL i NO • 1 , 

-ftGE i:9'" i not* IF iLZ^i ■ 

20 REI-J "THI5 PRD&PAH PRINTS 
EUERV 100TH PPlPiE UITH ITS 
"ERIRL NUMBER ^MU> TH^ ^hkT lO P/^S" 

3^3 LPRIliT "SrPlAL' . TflB S^^'PRIM 
E*V. TRE^ l*f. RHTi3 f^^B" 

4.0 LPRIfJT 

50 FRST 

&k3 DIM O t^OOt? J 

70 LET Z=l 

60 LET O C 11 =a 

90 FUR G = 3 TO 30OOi3 STEP 3 

i£j0 FOR H=: *":^ z 

110 IF INT VG Q -HI ^ *0 tHl "G THE?- 

GOTO xeo 

laO NEHT H 

130 LET r=z+i 

14.0 LET O (Z> ^G 
150 FOR C=l TO 35 
lePBlF C-H 1C>D THEN 



i". H^ TiRB S 
OQ1 /M+ .51 
170 NEXT 
ISO NEXT 
SOO 5RUE 
210 GOTO 



LP^'INT TRE 
ThS 15, .Ol*INT *1G*1 



3P 



^j^ ^ T7|ff fn0(ftfw^ prD^fdfrt w g^vw ^ sfftift fii*^ftb0f ta ajtcfj priw*^, 



ser^iAu 


RPIME 


RftTIO P^S 


100 


S4i 


^ ,4.1 


2e«r* 


1^23 


6, 1^ 


3CHJ 


1937 


5 . tSZ 


*100 


274.1 


6.8S 


50^? 


3571 


7, 14. 


&0P 


4.*tnri 


7- :?P 


7eci 


5^70 


7 . 5^^ 


©0O 


6133 


7 . 67 


aieei 


eci^7 


7. 77 


leot? 


7919 


7- 92 


IIPE* 


P3:?i 


&.03 


l^OC 


9733 


3.11 


i:fi?o 


106S7 


S.2 


14. Ci^ 


ilf»57 


S . 33 


15C?P 


1£S5?_- 


a. 37 


ie£>C" 


ir J^'Slrli 


£(.4.4 


ircDP 


1^=119 


^ ,3i 


1&&S' 


lS4.fiM 


e - S6 


19C*0 


i&3ei 


e.62 


saoe 


17359 


e, 69 


^,^. 2 The rosuit ol prinung Out ivfty tmn^ttnfth ptim* And ih« \ 


tatio. P 




1 
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fig 3. Ttte top grmpH shows what thu rutntionstiip b&twoen R and iis 
S9ri9l numbttt ihoutd bs Thtr bottom gtaph showa th* acliutt printout 



10 
EN 3P 

as 

TOP'- 
TINUE 

■■4 I I I -I 

30 

lie 
lee 

130 
140 
150 

1&0 

ITO 
180 

sie 

e30 

^50 
2&0 
S70 
280 
'■"PN 
a90 
4.00 
410 
"■■UN" 

430 
440 
U-N 
450 
479 



CON 



nen "PP4 ' 

PRINT '***THI5 PRQGRPM GTUES 
ES RND SERIAL NUMBERS BETUE 
eCIFIED LIMIT5»#" 
PRIKTT "FOR LIMJTS PRE55 

ONO ■•"NEULIME ■■' TUICE. 

urTM *"*RUN"- RND ""NEUUINE 

REM **l_OUER LIHITS** 

LET Ra=47 

LET R3=49-7 

LET R4!=9497 

LET R5=99497 

LET R6=999497 

LET P7 = 9g994.97' 

LET Re=^9'3SF«ie'B9 

LET H9=99999^©99 

REM ♦♦UPPER LIMITS** 

LET U2=1S3 

LET U3=lSa3 

LET U4=10S03 

LET U5=10e503 

ET U6-10O0503 

LET U7= 10003503 

LET U&=l©G0(?iei01 

LET U9-1000OeO10l 
PRINT ■'INPUT LOWER LIMXT R5 



INPUT PN 
LET N-RN 
PRINT 'INPIJT 



UPPER LIMIT R3 



INPUT UN 
LET Ui=UN 
PRINT Nj 



TO 



U, 



DIFF. = 



LET S=l 

PRINT "PRESS C TO PROCEED. 
PR0C5PE3S MRY BE SEEN BY PRESSING 
'•*'BREPK" ■' , CONTINUE WITM C fi 
NO NEULINE" 

460 IF lNKEYt = "^" THEN GOTO 4B0 
490 IF INKEY* = "C" ThlEN GOTO S00 
500 CLS 
510 FR5T 



5 20 LET C=l 

530 LET D=3 

S40 SCROLL 

5S0 IF N^O-INT 



o &ae 

56« IF 

580 
600 
&10 
620 
&30 
64 
3S0 
660 
670 
680 
690 
700 
705 
710 
7201 



D>SOR N 
LET D=C+2 
GOTO 5S0 
PRINT TRB 
LET 5=&+l 
LET C=C+1 
IF C>2 THEN 
LET N=N*2 
GOTO S30 
SCROLL 

PRINT TRB 5, 
LET N=N+-d 
IF N>U THEN 
GOTO 510 
SLOU 
SCROLL 
PRINT ■"CENTRE 



CN^D) =0 THEN GOT| 
THEN GOTO tCC 



S;S;TRB IS.N 



GOTO 660 



GOTO 705 



OF RRNGE 



N 



>30 SCROLL 
PRINT 
SCROLL 
PRINT ' 



74.0 
750 
769 
S-1 
7 70 
780 



RRNGE 



U - 



iUN-RN) 



NO 



OF PRIMES 



P = 






■PR0P"N OF PRIMES, R 



800 

UN ( 

810 

620 



835 
840 
645 
©46 

850 



LINE 

890 

9O0 

1000 

1010 



■NRT" 
,'2 J 



L LOG N,LN N s'\ 



■PRODUCT ^ 
♦LN 



R 
( 



X UN N = 
IRN+UN) /21J 



SCROLL 

PRINT 
; (S-1) / (UN-RN> 
790 SCROLL 

PRINT 
(RN+UN) 

SCROLL 

PRINT 
I (S-1) ^ tUN-RN» i 
830 SCROLL 

SCROLL 

PRINT 

SCROLL 

SCROLL 

PRINT 
BGOaSCRQLL 
©70 PRINT BRERK 

*' FOR PROG . 

IF INKE>*=" • THEN GOTO 

IF INKEY«=-C'* TMEN CLS 

GOTO 20 

SR'JE "PPO*- 

GOTO ^0 



TflBULRTE IN URITING" 



PRESS C TO CONTINUE, 



THEN ""NEV 



Beta 



fig. 4. A pragranf to fimt the proportion ot primes in a pattictifai 
ropioit, tBiating tht nrsult to the magnitude of ftw contrst mtager 



10501 



ft 

108 

109 

« 
CENTRE OF RRNGE , 
RRNGE ^ U =1006 
NO. OF PRIMES. P 
PROP' N OF PRIMES 

NRT« L LOG N.LN N =9.2103404 
PRODUCT, R X UN N =0.03793946 



N =10000 

s;109 

R =0.1083499 



TRBUURTE IN URITING 

PRESS C TO CONTINUE, Oft 

•■eRERK" THEN "NEULINE" FOR PRO(*, 



59 ^00^499 

* 
CENTRE OF RRNGE , N =900000© 
RRNGE, U =998 
NO. OF PRIMES- P S59 
PROP*N OF PRIMES,R =,059118237 
NRT* L LOG N , LN N =16.012735 
PRODUCT, R X LN N £=0 . 9466446& 

TRBUURTE IN URITING 

PRESS C TO CONTINUE, OR 

"BRERK- THEN "NEULINE" FOR PROS. 

Fig. 4a. TvPicat rtiSuttS f/Om ttj^ prtiifrani pivett in Fin 4 
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2> 
3 



II 



0.5- 



04H 



^ 0.3 



0.2- 



0,1^ 



10 



lb 



20 



In N 



f^ig 5 A ^fsphic iffusltation tit fi ptotfed jgttinst In fli. 



X9 


ReM "PTF" 


lid 


LET N-3^-3 


lis 


PRINT "N = 


116 


LPRINT -n 


12® 


LFT P=7^ 


125 


PRINT "P - 


12& 


LP«irrr "p 


139 


t_ET UeTNT 


lie 


PRINT ■ U - 


141 


l.PRTMT "U 


1S0 


PRINT 'CIM 


iP#LN NJ J ^ ■' TO 



N 



N) 



N-INT (0.5* 



LIMITS "^N^XWT tO.^ 



H 



- " P 
(P*L.H 

= *■, U 
IT 5 " 

",N + INT *o.5*i;p*i- 

151 LPRIN^T 
+ (P*LN NJ i . 
LN N) i 
ISO L^T R=N-INT 
17© LET X=e*INT 
1^0 LET Y=fl*U 
see PRINT " SEftRCM 
".Y 
sen LPRINT '* SEPRCrt 
e02BPRlNT 
S^3 LPRlriT 

GOTO 2^5 

PRINT TPESS C TO CnNTIHUC*" 

IP lWKEV*f>"C" THEN GOTO 25 



I . S t t P + L N 



N) > 



FROM ' 
FROM 



x; 



X; 



204 
21C 
228 

225 
S3e 
235 
$40 
2Sd 
260 
27e 
290 
370 
3ft O IF 
310 
320 
330 
33S 
340 
350 



PRU5E lG*0e 

CLS 

F05T 

SCROLL 

LET 5=1 

LET C=l 

L ET D =3 

IF X/O-li'Tr 



D >SOR X 

LET D-D+2 

GOTO 5 30 

PRINT TPB 5 

SCROLL 

LET ^=3+1 

LET C=C+1 
36t>BTF C>2 THEN 
3 70 LET X=iX4 2 

GOTO 270 

LET X-'*:** 

IF X >Y TrfEM 

GOTO 26« 

CLS 

5LOU 

PRINT "PCX N = ",N^ 

5; '• PRIMES UHERE "* 
EXPECTED ■ 
4*1 LPRINT 



rX<^0 -O THEN GOT 
THEN GOTO 33© 



380 
400 
410 
4S0 

430 
435 
440 

RE " 



S.TflS 12>X 



GOTO 4O0 



GOTO 4-3© 



RT N = 



N 



■ THERE P 
P; ■' UERE 

•* THERe 



«RE ",^," PRIMES UMERE "♦P,"' UEft 
E EXPECTED" 

4,4.2 LPRINT 

4.43 LPRINT "»»*»* »*»#• 

«*»-»# *♦" 

4.4.4. LPRINT 

4SO LET W:;iO*N 

4&0 PRINT 

ATCi GOTO 11?^ 

^99 STOP 
1O00BSRUE "PTQ" 
iOlO GOTO llO 

Fig. 6. A program to citfcufnttf thtt vjtiu* 0f W from a sems of Ns. tf 
you #4" f ^ bf^^if httn^aen tiscsda t^stf. simpiy omit tines 204 artd 
225 



5 REM 'PP^' 

7BPRINT ■■+* INPUT THE PRIMES^ 
IN ORDER. THESE PRE 

ppqrt * + '' 

♦NOTE -THE CRLCULRTED 
laS EACH TIHE*«" 



OF -''ppi' 
10O PRIMES 
S PRINT 
NO.Xa NEAR 
9 PRINT 

iNPi.fT fl 
INPUT C 
LET C;=B-R 
PRINT fi, , , 
LET D= fP + B) xS 
PRINT INT t (C/LN D)+.S) 
LET R=B 
?0 

PPS" 
GOTO 5 



1(9 

20 
25 
30 
3S 
50 
70 
B0 GOTO 

1O0 sRue 

110 



♦♦INPUT THE PRIMES OF "PPI" 

ORDER. THESE RRE 100 PRIMES 
RPRRT** 

♦NOTE -THE CRLCULRTED NO. IS NCRR 
10O ERCH TIME** 



TN 



541 

1223 

19B7 

374 1 

t3S7I 

4409 

5S7Q 

&133 

©997 

7919 

9831 

■?733 

1©6S7 

116S7 

12GS3 

134.9Q 

14519 

154.01 

ie3ei 

17309 



101 

104 

97 

103 

101 

103 

99 

98 

103 

101 

99 

100 

107 

2.00 

107 

92 

101 

104. 



Fig 7. VSftui th» f^futts afttv ftrst tupttimtnt m figs t and 2. the 
nmpifica! tektitoiyship can be us9(i re eatmtm the nttmbur tf/ ptim»* 
Bxpect^ afid io conH^'itf thr^ ti^'ititf'i with iOO 



■ 



(3 
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Push your Sinclair to the limit 



ZX8i;SPECTRUM 

ARCADE GAMES 

^^.-'^l a lf4VftSlON FORCE 

vSl^^^^L— — Use yoyr skiSl \q iirir through 

^'^^^'^^ (he energy band to destroy 
me menacing alien &hip — 

^^....^ cass 

^^^t\N SPECiKVAOERS 
MltjiJ-- SPEC GOBBLEMAK 

^^-^'^"^ These e^^ciTing high- 
speed classic ganrtes 
incorporaie hMe^olMi^ongrapnics and 
$Ound to bring you the besl m arcade 
acl ion at only £4 J5 (?^Ch [ 1 6^48Ki 
^. SPEC FROG 5/SHOWDQWN 

Ntt-jL^ Ho p a c ross I n© danger q u & 
Vp*-"""*^ road avoids no the lei ha I ca r$. 

ihen lorfies Go bach to ihe 
wild wesi for a guntight baHle amongst 
cacti and wagons Features mciude 
western mus^C C4.95 
^^....^ NAMTIR RAIDERS i ZXBD 
^^C\lSl Highspeed q luck action 
™tj'^ afcade game with four 
L.--— ^^ sepa rate g roups of an ackers 



UTILITIES 

TOOLKIT 

Nine (XJ*e*iui nei^v < jrv^iions i^r 
>Oyr Z:(fll |l^clud^«c rt^ numbjrf 
*ifv« ^o*lo. g^^tj&K program merge. 
ftU ing hnd^r^ and f^^^frrrvfrm £5^1$ 

zx euG 

A 30 in 1 FTtachiftucode looi and disassemble* 




Improve your machine 
ccxie programs with this 
new 48K Spectrum 
Assembler 

J I. M 1 ■* i^a scM ? by A r ! i r 1 Pi 1 5 qfr* pfoletfti ooai 
qudi IE)/ assembler \n Aiiaaviilabiftfof ieK 
ZXBl and r&akEyr^ « 

* Wofd-pfOce?5Dr -like tcvt editor « High 
5E?ecd. vefsai^le t«o-D4SS mfieft>rt>nic 
as5*mb?et vaih Jafiefs afvd dfltai1#d er ror- 
ifappirtg Will assembly ta any aididress 
- Essenh^l syppotft laci Lines s^ch as 
mcmory-odii. register inap^rrmodify and 
Marcrt TiiK de thjggirkg * Fuii^^tF^ptiMo 
ZJC'Cri-int&f , Memorv-^Tatus 
fepon and comprehensive j«fciLji v £*Q OE 
yS«r Prvanu^l UnLT IL^,^0 

ZX8I& SPECTRUM 



^ GAMES '^^ 



<* 




INCA CURSE 

In a |ungltcitmrif>9 
vou s^omt icro«» an 

Youf mission it; 
floiifrf. eolkect me 
trea^iif e an^ «^ape 

Aleve Bui bew^r^^ 
lnclu^JAcasselEP3aveT&u1»n* tfi.M 

SHIP OF DOOM M,*nr^mC' 

Yqu ate yna^^4at>ir drai^fk id a^i alien cruts#r 

Can YOii reacf^ iT*f coniroi room and Ire* 
youfSeM''' Or *ili ttwy qaJ you lirst'' i^clu^Jes 
aGasSellesawerounne i7M 

ESPIOMAQE ISLAN D .A^ni^to* 

Wiiit Cfn a feconfiaisancit mission yioyt pian« 

ioses control an^j you *re forced IQ land 
Ca^ you su'^i'i^c i>ncl e$cap« wilh iht island's 
Hidden secret"^ fS.OO 

PLANET OF DEATH EA*.«.iyre a iS^flSK 

YOU iin^ ^cutspii' strandfrd on an inha&ii^ 

alien planet Can you reach your ship arKi 



RHOVJCEDJO 

£29 95 



2X FORTH 

Aim L'-Jiiiir C4i^se(t» 
manual s and keyboard overlay 2k f ■ 
t>ines lt>C s^mplictty of basic «i|h Ihe 



THE ULTIMATE ADVENTURE FOR THE 
SPECTRUM/ZX81 for only C9 95 



eio,ooo 



more 







Of 

Your eccentric falherlias 
letl you £10.000 in his will 
In order lo claim your 
wmdtait you must solve twelve cJues and gain access io a bank 
account in which the money has actuaily been deposited. Be the 
first to crack the puzzle and the prize is yours! Plus you will win 
two tiekels to the city of the secret KRAKIT'^ vault local ion The 
pnze money is increased weekly. A telephone number will be 
supplied so you have the opportunity to frnd out just how much 
you cokjld win. 

DON'T MISS YOUR CHANCE TO WIN A FORTUNE! 



AUA/AYS AHEAD WITH ZX81/SPECTRUM SOFTWARE 







'SPtCTDUM 



A 

GREAT 
CHESS 
GAME FOR 
YOUR ZX81 
OR SPECTRUM 

2X CHESS* 

y ery pcpu I a' mac ri I fie code pf OQra m ,'. • ■ 
'CvelsDf playandanAHalysisopliOn A.^- jU - 
'orZKB^ ftSO 

ZX CHESS II 

A nc* I mp r QN^d Mtt^iofi, m ifi a f a5l«< - ■ . 
(ini* i^ff-w^f^ levels o-i p^ay. analyiis opison ariei'' 
anlil: \ I on 41 f^.L D rn m*! pi:1i^d m qy^^ r>p N G n n as 

ZXIK CHESS — ^:tu' 

^VOICE CHESS 

" ' ■ - ; ' ^ ■ J fc ■ ■ HI « ■ . 

It iv^fii ymj ,it mo#i PftsmmBnOft • »w>i*. *nff 

^ C»%*d- !Vi <Kf. h,gr,i„ iucciiT^t*tii ^Jt CN*1* PK'^tf 
^ -3^'*^^ *r tri^C^' ■'/'^a^ flPfffp ^ntt o+t» S*. 



SPECimlM CHESS 






-' .i.?rrw5Lrfl S96 J Ji'^-«% ft^Ck '"1 A .t - ,^t ' 
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1 396 JAMES RECKrrr AVENUE, 
HUU^N.HUMBERSIDE, 



I 



S^f 






Addrrtt 



EKJ 



•0 
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PROGRAMMING SKILLS 



What can i 
do with IK 




j You may 
think 1 K of 
memory is 
not enough 
to do 

anything useful. Roger valentine shows 
you that 1K is more than enough if you 
program efficiently. 



^^t has been a tendancy o' 
lata lor computer mumory sizes 
t&90 lit«fally through the roof" 
In oUen days land rem^mb&r 
frwi m computef lerms, the 
olc+'T days' were orily two or 
^vie^ vears ago' J. tb^ largest 
sos^iiie memory si2!fi for an 
wght bii microcompuier was 
i4K Onl^y a very few exctusive^ 
(V business nnachiini^ actually 
*c^^'ved ihis rnaximum: the 
\^^i.r:v'. PET was 32K. ihe Appte 
wi5 4BK and the S^ncRair ZX30 
was Uheoreiicail^yl expandable 
i^ 10 16K. atihough rrkany 
ZX80 users either did not ex- 
pand beyond 1 K at all, or wef© 
^c^'^ni with ihe smaller 4K 
K-v^ extension. But look at the 
5'M^ today - the latest 

?„: -pet' i& available with 
2t\ of RAM; rhe Sindaif 
Ipecirum can hav^ 48K 'on 
boar?*' ^ standafd" even the 
Speciixim IS as barge as 
^^=. fufiy e^pand^d^ ZX81 

\mi And the ZX81 itself? 

W*«i. there is the fl4K 

Mfmo0ack\ and I believe 

■ iJflh I haven't actuary seen 

personally ^ there is a 1 28K 

^-'' esftension on the niarkel, 
.iir's own T6K RAM Pack 

i ".^en lediiced m price, ^nd 

*!> nymbef oi alternative 1 6K 

lU^i^S ^p now nvaii;ihl*» 



What's in store? 

If you are still working with IK. 
you may well get The impressk^ 
that you are becomir^g a 'second 
cla&s citizen' m the computer 
workjj' Is there any point in even 
iFy/ng to squeeze in anything 
worthwhile, or $houPd you ioin 
the rest sn the Great RAM Raoe? 

The answer. I firmly belbeve, 
is Ye$, you should persevere, 
and no, you shoukj not eMpand. 
until you have learnt how to 
make the most of every single 
arm of your 1,024 bytes. Let's 
face it, most peopte buy a ZX8 1 
to hsm about computLng, and 
there are tessons to be leamt 
about efficient arxj cofK:is& pro 
grannning which even the so- 
called experts have never reafis 
ed. Compuier programs are like 
gases - rhey tend to expand to 
fill the amount of space available 
to thefn {Valentir^e's lirst law II. 
If you have got 64K, then you 
Will use itp 3if of tt, even foe the 
sirnplfjst of problems. And lor 
anything complex, well, you'll 
jiust have to look eround for that 
128K RAM pack! 

Does this matte*? If largef 
memories are available, is there 
any point in writing efficiently i^ 
There certainty ts! Apart from 
the obvious fact that most pro 



.jT^4ir;rn?/r . ' i>.- [j-'i'" *r^ their 

work (and it i^ d<f f uculi to be pro- 
ud of SCMTieihing which is ineffi- 
cient), consider the following 
situation. You have a 16K RAM 
Pack, and have been writing 
procK^^ms for months without 
any memory prob^ems^ One 
day^ you decide to write a 
database routine, the first line of 
which tsL 

lODiM ASdOO. 10J5I 



Panict Anything you try to add 
produces the notorious 'e^ror 
code 4', 50 you reduce the 
nurnber of data items from 1 00 
to 90, and then to 80. Eveniuaj 
ly, you ftfid you have created the 
workl's &mal^st data base f 

Now, massive mylti- 
dimensional arrays <^m not the 
sort of thing which beginners 
ysa ven^ frequently < but look at 
any pfofessionally written pro- 
grams (certainly in the business 
field, but games Am) graphics 
programs as wall I, arxf you will 
see that they are extremely 
common. Yog are going to have 
to use them one day, arvd if you 
haven t learnt how lo squ«e/e 
prpgriims into a small amount of 
space by then, you are going to^ 
have problems* 



Tricks of the trade 

I thought It would bu a good idea 
to gather together at^ the possi 
ble space saving technkiues I 
COuW think of into one place, fur 
permanent reference. Here, 
then, m no particular order, i$ a 
compiete list of memory saving 
'tricks" for use with your IK 
2X81. 

Sorm of the^e techniques 
are very obvious, and are 
presented without explanation- 
others are illustrated in the sam- 
ple programs. Some are mutual- 
ly exclusive (if you use one, you 
may not be able to use anothert 
and some appear to ^slg^persede' 
others [they achieve the s^me 
object, but more etficienilyK 
The actual amount of rT>emory 
saved, and which of the technt- 
ques ts 'best', will depend on the 
context in which you use them. 



1 . Use sirvgle^ tetter variable 
nenr^es- 

2. Re-use variabtos as often a^ 
possible- 

3. Avoid using variables 
altogether (eg when a result ts to 
be PR) N Ted, and Is not required 
furtherk For example , here is a 
beginner's program for 
calculating square root^: 

10 INPUT X 

20 LET S-SQR K 

30 PRINT 'THE SQUAflE 

ROOT OF ":Kr IS ": S 

and here is the improved', 
shortened version: 

10 INPUT X 

20 PRINT -^THE SQUARE 

ROOT OF ^':X:" IS "[SQH X 

4. Rerr>ember that loop -control 
variables take up more room 
than Simple vanabk^s. Either 

avoid using FOR . . TO lOops Or 
use the same loop control 
variable for every loop in the pro- 
gram. 

5. Avoid using numbers^ The 
ZX81 uses bytes to store a 
single di^it number (or eight 
byte^ for two digrts, etc). Any of 
the following techniques may be 
mofe economicak 

al If a number is going to be us^ 
ed several tirnes, assign a 
variable to that number. 
b) Use previously assigned 
variables. For example, 

10LETA=1 
20 LET B -A 
30 LET C = A 

will initialise all three variables 
although only or>e number is us- 
ed, 

c} Use VAL. The expression LET 
A = VAL '^200'' IS more^ 
t^onomical than LET A - 200 W' 
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d3 Use CODE. For numbers up to 
255r thi$ is even better; for ex^ 
ampte LET A - CODE "COS" 

e) Use PI, Never forgei ihai ihe 
2X81 already Itas The vaiy« of PI 
in Its memorv. OK. so there 
aren^! many tx^cdsions when 
you woukJ want I he value 
3 14 1 5927 ii^ nonirig 
nomietrical prograrns, but 
rernember that (NT PI is 3, and 
th^t some expressions leg 
PRINT AT, FOR, TO loops, 
etc) treat decimal values as in- 
tegers wfthout requiring the 
word INT. Atso, remember that 
Pl/Pt equals 1 ; PJ P3 (or SIN PI, or 
even NOT PI, $ee betowt equals 
0, and COS PI equals - 1 . 

f) Use Boolean (ogNc. NOT is the 
easiest expression to use: 

NOT {any vanable with a value- 
other than 01 = 

and: 

NOT (any vai table with value 
0)^1 

The benefits of using logical ex- 
pressions cannot be over- 
emphasised. Re read chapter 10 
of the ZX manual, and this time, 
don't &isip the exercises! 

6, Avoid repetitive (F 
statements where the condition 
is the same for several sue 
cessive lines. This is both 
uneconomical arid poor style. 
Branch to a separate roytitke in- 
stead, or see if the l»rves can be 
compressed into one (using 
Boolean togic again) , 

7. Keep the display fite to a 
minimum by usirtg fewer PRINT 
statements, and printing every ^ 
iNng in the top left of the 
screen Avofd usma commas. 



which will pad out the display 
lile with ^^aces. 
B Although the ZX81 will not 
accept mutt iple- statement lines, 
you €:0n comijine any number oi 
PRINT statemefits {including AT 
arxi TABI into a single line, by 
separating ihem with semi- 
cok>ns. (The word PRINT is only 
used once ) 

9. Avoid using the statement 
STOP, by: 

a) Arranging Iqf the program to 
'fall through' to a natural end at 
the end of the listing. 

b) Mailing the ptogram into a 
continuous loop, which can only 
be terminated by pressing 
Break. 

C3 Using a 'dummy variable' 
(unassigriedl to Terminate the 
program with repon code 2. 

10. Avoid using REMs {keep 
program notes instead!). 

1 1 . Avoid using brackets in 
cak;ulaiions by eKptoiting the 
ZXBVs expression evakiation 
priorities (see chaptef 4 of the 
ZX manual), 

12. Do not use low tine numbers 
in the mistaken belief that Itne 
number 1 takes up fewer bytes 
than Sine number 1000. Alt line 
numbers occupy exactly 5 
bytes. However, in the expres- 
skxis GOTO and GO SUB. the 
numbers which follow the 
keywofd are (to the ZX81( 
merely ny#riiefs, and so GOTO 
1 is shorter than GOTO 1 000, 
Therefore, arrange for all 
subroMtir^s and lines which are 
to be frequently called by GOTO 
statements to have tow lin 
numbers. 

13. Use keywords in PRINT 
statements: 'ENTER VOUR 



NAME" may sound better [?) 
than ^'INPUT YOUR NAME ', 
but is less economical, because, 
whereas ENTER' must be speSt 
out in full, tfie keyword INPUT' 
may be used, and it wili only oc 
cupy a single byte. (How do you 
set a keyword into a PRINT 
statemerit? Easy; you sirmply 
fool the computer into expecting 
a keyword by efilenng THEN 
(shtft 31. then enter the 
keyword, arxi finaily delete the 
word THEN.} 

14. Assign variables Ipar- 
ticularly variables which are to 
be used as constants, if that 
makes sensef) in immediate 
mode. This means you simply 
type in the requi^&d values lor 
each variable using a normal 
LET statement, but do not usee 
line number. The ZX0 1 will res- 
porKJ with the pretty mean- 
ingless report code 0/Q, but 
what it has done m fact is store 
the vanable names and values, 
and you may reter to them in a 
subsequent program ^ The only 
Jimitations are that you must 
not press Run.Clear cwNew after 
assigning variables m thi^ way 
(to start the program, use 
GOTO Ok You can, however. 
SAVE the program Bn<i the 
variables. [This means that 
even if pre assigned variables 
do change their values during 
the course of a program, it is 
always possible to re -run' by 
re-LOAOingl. 

15. Finally, one last space- 
saving tip - use machine code. 
I know that this is about as 
useful to many users as saying 
''write your programs in 
Greek'', but even if you cannot 
lyetM write entire programs in 
machine coder ^hy not start by 
using, one or two small routines 
to replace lines of BASIC? For 
instance, here is a very com- 
mon line which sets C equal to 
the CODE of the character at 
the top ieft of the screen: 

10 LET C- PEEK (PEEK 16396 
+ 256* PEEK 16397 + It 

And here is the same thing in 
macNne code; 

1 remei:rnd7^?tan 

10 LET C-USR 16514 

In op-code fonn, this is: 

2AOC40 LDHL,( 16396) 

23 INC HL 

06 00 LD B.O 

4E LO CJHU 

C9 RET 

Vou can enter the REM state- 
ment directly from the keyboard 
provided that you renumber: 
al RND and TAN are function 
words, 
b) There h a space after the 



graphics Character (which isi 
one on the T key), but not af 
RND 

c\ POKE 16520.78 shouW 
entered (in immediate model 
that the '?' character will reqrH 
sent the correct op code. 
Just in case you are sitEll 
ing That all of this is 
academK. here is a program e%»\ 
ample which j I lust rales some of| 
the above techniques 
shows iusi how rrvuch you 
m into IK. 

Culirotine 

Thib pFuyram was written bfi 
Jean Hattopp. Jean ts into coff^| 
puter graphics and 'Guilloti 
makes good use of the ZXSlJ 
screen display to enhance 
oid 'standard' computer g£ 
where the 2X81 selects 
number (in the rar^ge 1-H 
which you have to guess irt 
attempts. The program s<»v?sori| 
text by using the characters X.' 
arid ' >* to indicate whetherl 
your guess was too high or tocl 
low. This game will appeal t^jj 
sadists who deliberately lose 3tJ 
Hangman just so thai they cm\ 
see the victim swing f 

5 LET ft=IflT rP:NBfl0@:-l1 
le FOR F=ft/A TO 12 

15 pmm *t »" 

20 HENT F 

2Z PRINT "ilttiltttt 2121'* 
30 PRINT Rl 37,";^^' 
^5 PfriNT im e- '$HH5* 
40 PPINT TAB t5."?W0l" 
45 PRINT "i-G*J| 58^ 
5^? FOfi F--5 TO 7 
55 PRINT RT lQ-5. ^^- 
£0 PRItIT RT F.fi/Rp" 
S5 PRINT ^"i— '^ 

re PR HIT -i /*• 

75 PRINT "i /^ 

80 Ff INT "tt/'* 

S5 IF F:R-fi THEN GOTO 

?0 PRINT "i ^ 

55 PRINT BT lO.S."-*' 

190 IHPUT G 

105 IF RiiG T«N O^DTO l! 

110 LET fl*^";^ 

115 IF 0>fl THEN LET 

120 PRINT TAB 12. At 

125 r«>:T F 

im PPtNT RT 1|.2>"6-- 

135 fm F=a^R TO 3 

140 PRINT ftT 13. F,** 0* 

145 NEja F 

150 PPIHT AT ll,l£.fl 

155 INPUT ft* 

1&8 CLS 

(Note that all the numbers and 
ih^ letters. H and G. which ap- 
pear in strings represent ihair 
respective graphic charscteff^ 
The '#' symbol represents f^ 
verse space. All the otl^ 
characters sfwuld be entered as 
listed. S 
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after 
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I ex 
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can 



bv 

ne' 
61 
rhe 
Tte 
a 
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six 
on 
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DO 
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Serious Application Software for your 
1 6K ZX-81/SPECTRUM 1 6K or 48K 

1 (Please spocity) 

MATHS 

■ '• ="1'^=""' tj-t? y«>arfi of m^ *-*/. fiU wuh sKcepfionaf HELPfftciliivUu 
I c , srtD expiii^hofts^ Bnn opuonat etHiy ot urns m«n imrs £8.00 

SALES LEDQiR 

PURCHASE LEDGER 
INDEX/RETRIEVAL SYSTEM 

BRtDGE 

'^CL" 'ig ^y&Krn oaMya ar« pfmtt Ml scor«bckift] totals for S ruHws 
' 4M hands played tAM 

MORTGAGE 

.11 ■ r rn un tpdOft ^ if JT>«' rme mcreaaest Wtiat sf>ouii3 1 pay d the 
.^ng^^^ Wlgige IdiS you ^ancj rr^Dfep £Sj^ 

RETAIL ACCOUNTfNG 
SHARE PORTFOLIO 

Ani^» and ' . - ij^lift^H^i ktirfigs tly iFinsAClj€»«X eurreiiii hol^ngs. 
PMt'4IVl45'i €«.50 

INCOME TAX 

7 V C A C ^^ ^ "^S '^^ w Bf oad Si. London EC2 M 1 Q V 
tA OAo iSAE tor more delaiisl 




SCREEN FORMAT PLANNER 
FOR ZX COMPUTERS 

Speed your programming by planning your 
screen format with the 

JSE SCREEN FORMAT PLANNhR 

* A ciearly printfifd m^lamjne laminated 
board shows line and column numbers 
and piKa) co-ordinates - both HR and 
LR 

* Draft your layout in soft pencil^ 
crayon or chinagraph 

* Read off the numt^rs and get your 
T^ program right first tinw 

* Rub out and use ^ain 
^ * Invaluable as a learning aid 

* Atso available in pad^ of 50 sheets 

PfiC9: tisa^rt^ Of psd} £195 Inc \M T 
plus SOpsnc* pAp 

JSE^POBoxNd 2 

Wntii1»rtBAlS2HT 
Qiimftlty dii€Ouf>t for scnoofi Mnd c^ifs^ei 




SUPERB SPECTRUM SOFTWARE 
QUALITY THAT LEADS THE FIELD 




DERBY DAY Tor \Tm 48K Speelfum . . ONLY £5.95 inc PaP 

■jarnDiing on any hcrf$e m jh& fbekl up 10 5 piayerscan 'ay pets *ith 
rtQftesi Div© SpecTrum ihe booKcmak^ a^ ih^ Hof ses csf de in the 

p-s^'^d^ ring Will CEive keep !haTsmile"^VV " " -ace begin as the 
TAf- M.. anrj marvel al Ihe ama/ingfv 3D perspOCUvo 

ihe fidet$ jockey fov posis<i-rii St»e Ite fiofses and 
'"ghj as Thev passi Spectaiors ina pi^rr ^nt^ndedt and 
f iiu Erie hcFfnt^ straighi pa$t Ifie stands HoJO v ""! al lhe SkJW 

mcrtMsrY lir^ufi Sound and C^our is used la i1 i ■ : *n fnis 44K ot 



mcrtMsn liriitsfi Sound and Colour is used la ii i ■ ., . .. . ^- 

sue»=^ pfogrammmg Md fccommanded tOf comfKjftiv* ^ i 



THE ORB r in£? 4eK SPECTRUM,,™.......... .- ONLY E5 95 

. ■ "HE OR8 brings the worl^ of Dungeoris and ;■ 

j^JTi you mysttm^Jirne Orb and <"S Ba^and ^ . 
srwt ir.e K^,!'.gdom can broom agann CPK>ose your role, sk a Wtziirci. 
M^C;4?naTv Of Philoscpher etC W>th ^ rnif jgcf Of monslers. eicelteni 
sound and graphics, rea^ lime battles arva a compleic and evil *and 
wtiic^i Whil only g,iv0 up tti^ ot b aftet ^ours oc most I lively Eiays. o3 
enlhraHling play Save f act)4y provided lor Survivcws nieeding food 



RESCUE for ihe 4e*( SPECTHUM ,„ ....OliLY £5.95 

n»d5 a Special Pfograin 10 oeTail il5 Rylee< V&ry VERY s^mp^y you 

mifST find the Mnp and Radio then plot your route and Tnonidr 
fuifqili as I hey scoui riw 40* fccajio'nsyou are if a veiling inrough If 
vc.:4 iiave Ihe ngtit eqi^pmfwt you can cross fito SeCfeS tiSrrnofy m 
■ -:h of tr>e Castle and the imj>nsi>rhed Prrnces II you manage lo 
- f and gam eniranoe ih^ncr are many t^ajis and lesis ^i you 
manage to f^nd s^e Princess you must &tili relutn to base^it^i her. 
UMises all the Specuum s Iac43»i*e5^ and lakes mHtrs m play 




JACKPOT for Ifti* 4aK SPECTRUM ,.„.,„, OHLV M,t5 

A complete Simulation of a poptilar fryit mai^FTO. u&mg d^r^nabio 
graphics to I he luHosl II contams a complole miroducrion to Ihe 
Turn Ol ^T s HOLD f^UDGE GAMBLE and FEATURE BOX wrth 
animafed demo Memory mapped reete stmijijaneous revotution 
ftaoB^red $iDp ammared oei ^M payout payout bogrd and 
reaistic sound eHea recreaie the anginal A must and a wal^ec 
saver lof any Frusi machrne mjtf 



ALL PRICES INCLUDE VAT & P&P. DEALER ENQUIRIES WELCOME 



MAIL ORDER FROM: COMPUTER RENTALS LTD., 
140 WHITECHAPEL RD., LONDON E1. Tel: 01-247 9004 
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MACHINE CODE 



Mastering machine 
code on your spectrum 



parts 



continuing her series on 
macliine code, Toni 
Balcer, author of 
'Mastering Machine code 
on your ZX81', shows 
you how to use your 
programming skills to 
write a small, but 
efficient, program. 



m 




In thi$ article I sfiall introduce 
you to 3 tew simple machine 
code insiTuctions and use them 
to writ^ a short but very, very 
impressive program. 

The first twc of these in- 
stFuctians are CALL and RET. 
RET you've seen before - it is 
used to end a machine code 
program in order to RETum ta 
BASIC, but It also has another 
use. CALL and RET in machine 
code are quite similar to 
GOSUe and RETURNf rn BASIC 
CALL is used 10 enter a 
subroutine, and RET vi^ill e^ii 
the subroutine ar>d move con- 
trol back to the instructior^ im- 
mediately after the CALL iri- 
stryction. Instead of a line 
number you have ari addres^s, 
so CALL pq means '60SUB ad- 
dress pq' - not 'G0SU8 line 
pq'. ifi machine code, rennem- 
bet, there are no line numbers. 
And now for some more ex- 
erring machine code ins true 



lions: (N and OUT Both of 
these have equivaien^s m Spec^ 
trum BASfC lefthough not in 
ZXei BASIC) but most people 
have absolutely no tdea how to 
use them. In BASIC, they are in 
a sense similar to PECK ami 
POKE, and so m machine code 
there ^s a certain simiiarity bet 
ween IN and OUT, and LD 
r^pq) and LD [pqLr jr means 
any eight ba register, and pq 
means any address L Let's first 
bok at the formats of these 
statements as shown below 
Notice thai the standard op 
codes are incomplete. For in- 
star^e, there is an instruction 
called iN O JO: however^ this is 



real^y just a shorthand notation 
- what It feaity means is \H 
DJBC]. Also note that m the 
above tabfe. A is a register ar^ 
n is a fixed constant. Now fet's 
get down to what these state 
ments actually ^o. 

wiiars it all 
about? 

IN fetches a number from the 
outside world and tosds thus 
number into a machine code 
register- OUT rakes a number 
from a machine code register 
and sends it to the outside 
world. There are a number of 
ways in which the Z80 chip can 
communicate With the ouiside 



Machine Code Shon For 



Basic Equivalent 



IN Ajn) 

OUT (nLA 
OUT (CLr 



If^ A.lAn* 
IN rjSC} 
OUT jAnhA 
OUT^BC^.r 



LET A = IN (256itAH.nl 
LET r = IN (256»S + Ct 
OUT256#A + n.A 
OUT256#B+C.r 



world. One way is vis the k€ 
board. It can receive mforai 
tion from the keyboard us^ngl 
instruct k>rvs a$ shown m !h 
table on the page opposite, 
number you actually get fro 
Such an IN instruction is 
viewed ^n binary Each such! 
instruction tests iive spec** 
keys on the keyboard, an<j 
each key produces a 1 if 
key IS not pressed arid a O pf I 
key ts pressed. Bits 7, 6 arnd! 
will contain rubbish, bits 4p 
2. 1 ard O test the keys m 1 
order given above. For 
stance, suppose keys Syri 
Shift and B were held dov 
simultaneously^ then 
r.(7FFE) would produce 
(binary) number xxxOllO!^ 
The f tiroes indicate that a key 4 
pressed. The ^s are rubbish i 
their value ts unimpgrtani. Yo 
can achieve thi$ te^t m t^ 
ways: etcher LD BC.7FFE1 
r.lClor LDA,7F;iNA/iFE? 
if you can deduce why both \ 
these are equivalent to 
rj7FFEr. 

Another way of con 
municating with the outs 
world rs via the televia 
screen - this ^s an oijf/Kj^l 
deviC0 I the keyboard fs an ^pofl 
devfcei- The contents of ltii| 
screen itself are controtfed 
addresses m memory (40001 
5AFFK but the cotour of thil 
BORDER IS actually changed m 
an OUT instruction. Try tvpmgi 
im BASIC) OUT 254.6 ard %M^ 
what happens. Now [:rt''ss 
Enter on its own. What's i>ap-j 
pening \s that the ROM itself a I 
re-setting the border Qdk>ufl 
iwfth its own OUT instructiOfiiti 
to whatever number is given bjf \ 
the system vanable BORDCR 
Try typng POK£ 23624.6 #fr| 
and see what happens Now 
press Enter on tts own. 

The mstruction, OUT 
fjcxFEj.Fr in any form (where IN 
x^ can be any byte whatsoever 
" its value IS irrelevantL wiur 
stantly change the border co 
our to the colour whose code ^ 
contained in the register given. 
For eitample. LD A.02 LD 
C.FE. OUT <CK A will change the 
border colour to red, Hoiycs 
that we do not need to worry 
about the B register because in 
this particular case its value is 
unimportant This »s a side' 
effecl of the Spectrum hartf- 
ware, r^i of machine coci< 
itself 
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wy- 
ma- 
3 IN 
thi; 

rho 

om 

IN 

\Ui: 

fQf 

he 
he 
I B 
3. 
he 

■ol 
ff} 
N 
m 

I. 

i 

d 

u 

I 
I 



IN rjFEFE) scans s^tjon 0: 


V, C, X. Z and Caps Shift 


IN f.lFOFEt scans section 1 : 


G, F. 0, S and A 


IN rJFBFE} scans a&ction 2^ 


T. R. E. WandQ 


IN rJF7FE) scans section 3: 


5.4. 3. 2 and 1 


IN FjEFFE) stan£ ieciion 4: 


6. 7. e. 9 and O 


m r.(DFFE) scans sectitKi 5: 


Y, U. (. snd P 


1^ r.lBFFE) scans s&ction 6r 


H, J^ K, L and Enier 


3n f J7FFEI scans section 7 


6. N. Vf. Symbol Shift and 




Space 


All Change 


less to a or more, or if the 
— L.. _k__. 1. — «A . 



To change tae! completely ( 
■ATEHjld like ID introdidce vou to a 
n&w set of instructions 
(rtiogethef - the ROTATE and 
SHiFT instructions. In ordef to 
undef$tsnd ihe effect of these 
rfiswuctions It IS useful to think 
of Ihe numbers involved in 
biAdrv rather than Hex 'useful. 
■slthdugh not necessory) Sup- 
(Hjse A comains the number 
30 10 no 1, and the carry flag 
■.vhtch I shall refer lo ss K) con- 
'ws the number t The m- 
iinuction RLA (which stands fof 
fl-sidte Left Af will rotate everv 
bit Qfie position to the left. The 
lefimost bn of A moves in^o K, 
whjch itself moves into ihe 
rightmost posptton of A. En the 
ex ample given, the result would 
be that A contamed the number 
OlOnOn and K woufd now 
be zero. On the other hand, if 
RRA were used instead of RLA 
i^gtjess ivhat RRA stands for!]< 
then A would contain 
10010110 and K would con- 
tain 1 . You can do the same tor 
ifly register except that the im 
^tfuciions are written.different- 
^f '- vou write 'RL S' (with a 
4jja€ef instead of RLB' 
lAithoui aspaceK In fact, there 
IS i TuaRy an instruction called 
^i A twith a space) which at 
^^i" gJanice appears to do ex- 
iGilv the same as RLA' 
fwrthout a spaceJ The dit- 
^e } ce IS thai RL A will change 
tne vatus of the Z fEag. whereas 
RLA Will not. 

Flags are funny things Their 
ccTicept 1$ qutte simpte - a flag 
r£ a one-bit register, or a 
roister whfch can onty store 
ihii numbers zero and one. 
T^^?*? are fo^jr fJags we can 
n-,^'-:. use Gif: the carry flag, K, 
»ve ve already seen; the zero 
'tag 2 - if an instruction 
change it (some don tK it will 
become 1 if the resuti of the in 
s^ructiwi IS zero, and O if th^ 
r*iuit of the instfuction is not 
»q: The sign flag, S. becomes 
for a positive answer, and 1 
fDf d negative answer (m other 
ttorcts it actually equals bi^t 7 of 
Iht answer]; and the pariiy/ 
«vtrfkow fkag, P^ is changed in 
two ways for arithmetic in- 
ttruttions It becomes 1 if the 
r%i^t>er mcrt'^ases from 7F or 



more to 7F or less - for non- 
anthmelic instructions it rs set 
to 1 if the resytt contains an 
even number of ones, or zefo if 
Jt conimns an odd number of 
ones 

What IS the point of the flag 
P? Its nonarftbmetic use {parity 
check} IS absolutely useless as 
far as I can see. Its arrthmetic 
use ^overflow check} comes iin 
to play when you're do^ng 
sums. It assumes that numbers 
BO to FF are aH negatfye (FF be 
ing minus one. FE heing minus 
two, and so onl, and so Sknce 
42 I positive J plus 42 (positive] 
equaKs 84 (negative?) - we 
have an overflowf 

Back to the ROTATE instruc 
tions. As well as RL and RR, 
there is another breed ot rotate 
Instructions - RLC and RRC. 
which stand for flotate Left (or 
Right) without Carry. If A 
started off as 00 1 01 1 1 . then 
irrespective of the original value 
of the carry, RLC A would 
change it to OlOIIOtO and 
RRCA would change if to 
T0010110- K wQi/fd, in fact, 
be changed - its new value 
would be the bit which came 
off one end and emerged at the 
other, but its original value does 
not come into play. As before, 
you should note that RLCA is 
subtly different to RLC A. and 
that RLCS I etc) do not e^ist 
wheras RLC B fate) do. 

Best of three 

There are three different types 
of SHIFT instruction, and aJ/of 
them are written with a space. 
The first is caHed SLA - the A 
stands for 'Arithmetic', so you 
have to put the name of a 
register as we]!, eg SLA A or 
SLA 8. SLA is a little bit like RL 
except that instead of the carry 
moving into the rightmost bit of 
th^ register, it just disappears 
altogether. The rightmost bit of 
the register is instead always 
reset to ^ero. In effect, the 
value of the register has been 
multiplied by two. There ate 
two simtfar instructions to shift 
right which divide the ap^ 
propfiate register tiy two We 
have to rememtier though that 
numbers between 80 and FF 
can each have two different 



meanings: for instance. FE can 
mean either 254 ar minus two. 
Now, 2S4 divided by two is 
127 (in Hex 7F) whereas mtnus 
two divided by two is minus 
one fin He« FFl- so there 

must be a simple way to over- 
come this problem. There are 
two different SNft Right m- 
structions, called SRA and SRL 
SRA (Shift Right Arithmetic J 
treats numbers between 80 
E*nd FF as negative and divides 
them by two. Its precise effect 
is to move each brt one position 
to the right, wrth the rightmost 
bit moving into the carry, and 
the leftmost bit remaining 
unchanged (bit 6 and bit 7 are 
e]ways identical immediately 
after a SRA inst ruction). SRL 
(Shift Right Logrcali treats 
numbers between BO and FF as 
positive and divides them by 
two. Its precise effect is to 
move each bit one position to 
the right, with the rightmost bit 
moving into I fie carry, and the 
Jeftmost bit becoming zero. 

There IS one more instruc- 
tion I need to give you before 
the program will make sense - 
the instruction HALT. HALT in 
machrne code is quite sirniter to 
PAUSE 1 in BASIC Its precise 
effect ts to wait [for a maxi- 
mum of 1 50th of a second! 
until the next TV frame has 
been output to the screen, and 
then to continue from the fieitt 
instruction 9ts use. as f have 
macte use of it, is in synchro- 
nisation - avoiding that horrjd 
jump you sonnet imes get when 
you change border colours half- 
way through the screen out- 
putting. 

The program J promised you 
IS caiJed Tricolours arrf is fisted 
separately. You now have suffi- 
cient kno wiedge to be able to 
understand the kstmg. I sug 
gest that you read the iisting 
and see if you can work out ex 
actty what it does, and then 
type It in to see if you were 
right, I think you will find it 
reasonably impressive, and, m 
fact, a rather surprising display 
coming as it does from a ZX 
Spectrum. 

Programming 
techniques 

There are several ways to iearn 
machine code. One way is for 
me to grve you a program and 
explain why it works. Another 
way IS for me to write a pro- 
gram and not expEain how it 
works so that you have lo work 
it out for yourselves ynfor 
tunately, deciphering other 
people's programs (especially 
mine) turns out to be quite 
triicky. Several peopJe" have 
commented that they've 



learned fat more machine code 
from ironing out the bugs in my 
programs than they have from 
the ones which worked, snd 
aciually wondered if the bugs 
were put thete deliberately^ (I 
confess they weren't - this 
brilliant teaching method oc- 
curs purely as a consequence 
of typing errors and the like'J. 

However, there is one last 
technique by which to learn 
machine code, and that is to 
write it yourself Vou take a 
scrap of paper and scnbbie 
down a few deas, turn the 
ideas mio some sort of 
coherent pattern of how you 
think it Ought to work {either 
with or w^hout a flow diagram 
- it doesn't matter), elaborate 
it into a program or part of a 
program, turn it into Hex. feed 
it in, watch it crash, turn around 
three times, jump up and down, 
and sing the National Anthem 
wondering why it went wrong f 



Crash landing 



Programs go wrong alt the 
lime as you're writing ihem, 
eSfifl<:ialJy in machine code The 
differeftce is that m rrtachme 
code a crash is usuariy fairly 
fatal, sometimes even meaning 
That you have to actually 
switch the machine off before it 
wifl behave sensibly. (The 
Spectrum usualiy behaves quite 
sensibly when it's switched 
off.) All Vm reaijy trying to say 
i^ that when this happens 
(note: when, not if) that you 
shoufdnt be too disheartened 
and that you should |ust go 
back and try again, and try lo 
find out what the error is. 
Usually there i^ an ei'ror rt is 
quFte unusual for the break- 
down to be caused by a glitch 
rn the Spectrum itself, especi- 
ally if you happen to find a par- 
ticular glitch which only aver 
occurs when you try lo play 
with machine code~ 

The best possible advice f 
can give as regards writing pro- 
grams IS to make all of your pro- 
grams as short as you possibly 
can. This wilf train you to write 
programs efficiently. Wakmg 
programs short involves putting 
all of the machine code instruc- 
tions to their best possible use, 
and sometimes using clever lit- 
tle thc^s to save space; for in- 
stance, using SBC HLpHL. sn- 
steed of LD HL.OOOO when 
you know that the carry is 2ero. 
One really useful ^n^tructiori 
which really does save space kS 
the instruction LDIH (LD, incre- 
ment and Repeat I which is 
equivalent to a whole set of in ^ 
structions: " LD(D£(,fHL}'.'"INC r 
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MACHINE CODE 



Tricolours 

Usa HEXLD3 to load this into the ZX Spectrum. The BASIC part of the listing is 38 fonows: 

700 BORDER 1 ; CLS 

710 FOR i - 1 TO 6; PRINT PAPER 2, TAB 0: NEXT j 

720 FOR i= 1 TO 13: PRINT PAPER 7.TAS NFXT ( 

730 F0« i= 1 TO 4; PB)NT PAPER 1 TAB O: NEXT t 

740 RANDOMIZE USR 32766 

7 SO STOP 

And here is the machine code parr of ihe listing I to address 8000 L 



0TFE7P 

76 

3E02 

2 1 9D03 

CD1E80 

3E07 

2 1 3A03 

CDTE80 

3E01 

ED7g 

£078 

IF 

38E6 

C9 

ED79 

2B 

7C 

B5 

20FB 

C9 



START 
LOOP 



STRIPE 
DELAY 



LD BC.7FFE 

HALT 

LD A.yeHow 

LD HL039D 

CALL STRIPE 

LD A.whne 

LD HL.033A 

CALL STRIPE 

LD A. blue 

OUT (C),A 

IN A,lO 

RRA 

JR C.LOOP 

RET 

OUT (C),A 

DEC HL 

LD A,H 

ORL 

JR NZ.DELAY 

RET 



Wait for next TV frarrie. 



Remember, it's reallv IN A, {BO. 

K=: test on Space kev 

Loop if Space key not pressed, 

Return (0 BASIC, 

This is a subroutine. 

HL is the timing (or a deJav ioop. 

IsHL-O? 

Keep looping until HL = O. 

End of subroutine. 



Use RUN 700 to RUN this program, Piess the Space kev lo exit from tu 



Newcols 




78 NEWCOLS LD A.B 


76 


HAIT 


D3FE 


OUT (FEhA 


78 


LD A,a 


87 


ADD A, A 


87 


ADD A.A 


8? 


ADD A.A 


81 


ADO AX 


210058 


LO HL.58O0 


110158 


ID OE.5S01 


01FF02 


LD BC,02FF 


77 


LO (HLKA 


Eoeo 


LO!R 


C9 


RET 



A = PAPER colour 
Synchronise with TV frame ^ 
Change BORDER colour to 
naw PAPER cotovif . 
A - papaf cobur. 



Mu^iiply A by «ighr 

Add INK coJour. 

Poinc HL to first attribui@ byie. 

Point OE TO seconrd alCribuce byte- 

8C ^ nurnber of attribute bytes, 

eicctuding the fir^[ one. 

Set first sttrEbute byte. 

Set all remain ^ng attribute byies. 

End of subroutine. 



To run from BASIC, add these machine code instructions, POKE ^nto ihs fir si statement, 
and CALL from the Eabel START using USR: 



010000 


START 


LD BC.???? 


Set PAPER and INK colours. 


1BE5 




JR NEWCOLS 


Execute machirie code above. 


For use hiv 


itN FN U: 






2A0BSC 


PARA MS 


LD HL,(OEf ADDI 




1 1 0400 




LO DE.0004 




19 


■ 


ADQ HL.DE 


Point HL 10 PAPtR colour. 


4E 




LO C,(HL) 


C - PAPER coiour, 


19 




ADO HLOE 




19 




ADD HL,DE 


Point HL to (NK colour. 


46 




LD B.^HL) 


B = INK colouf. 


l8Dd 




JR NEWCOLS 


Execute machine code ebove. 



HUINC DE/DEC BCrepeat 
BC = 0. and can t^ used 
copy saveral bytes at once frc 
on€^ acf dress io another Stij 
the program Me^cols wl" 
uses this instruction - it 
Stantiy char>ges the ^oregrou 
^nd background colours on if' 
screen to those colours cc 
tained in registei's 6 and C 

Notice that 'w\ order to us 
Newcols as rt stands now, ya 
have to do two POKE instruC'l 
tions before RUNmng it fn ofi 
to define wh^i the loregrou 
and background colours will bt| 
Although this is not difficultH I 
personally consider it i 
nuisance, anet a far. far berfirl 
programming technique is uj 
follows. 

Insert the BASIC line DEFPHl 
UfXpYI = USR address of taMl 
PARAMS at anv point m thtl 
program. Mow you have com- 1 
plate conifol " you m^\ 
ehange the PAPER and INK col-l 
ours at Will using staternenti 
fike LET L^FN Uf2.6} or LET, 
L-FNU(7.lNT(4#RNDff ThtJ 
re#idn this works is because^ 
OCF FN statement line is 
afly POKEd for us by the ROM 
When a reference to FN nj 
made, the values for it are cflih| 
culated by the ROM. POKEd m- 
to the DEF FN statement, andj 
then calculated. Once POKE 
the BASIC OEF FN staterrfentl 
tooks Nke this [those byiet 
underlined are invisible from the 
BASIC hstingi: 

OEF FN LUX OE Kit SK KM XX jw. 

eKpression. 

The bytes I have wrrtten as x^t 
KK KK XK XK and yv yy yy yv w 
are the five byte Sinclair format 
the two numbers in the fH U 
es^pressaon. If the two n umbo's 
are both Integers between 00 
and FF (which fcn this case they 
wilf be I then the Sine fa it forrrts 
wilt actually be 00 00 ick 00 
00 and OO 00 yy 00 00 Th« 
system variabEe DEFADD points 
to ^he first variabte name insKte 
the brackets i in this esse to the 
X) SO that LD HL.< DEFADD) INC 
HLINC HL Will point HL to ihfl 
first byte of the Smclaif formo! 
the first number. 

You can use this technique 
not just for this program, Uj! 
tor &ny machine code program 
which requrres the passmg d1 
parameters from BASIC. 

With that I shall leave yciu 
for now. In my nej«I article, CI 
be putting some concent rat K3fi 
Into et tic lent use o^ the siacfc, 
among other th^nli^ 
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Mastering machine code on your 
Spectrum — part 2 continued . . . 



Jft sire last Fssu^ of ZX Uom- 
piiting. we wete unable to 
rcproduca two of the taMes 
Tonj promi^d you m the arti- 



cle. The space wb had allocaied 
for Lho cables proved tnsuffi 
cient SOr rather than squeeze 
t^efn in ifi incfed^b^ small type, 



we dtfcidud m publish haif ta&t 
mofiih and the rest below. We 
i^polgyise for any inconve- 
n+ence this may have caused^ 



but we hopii you'll agree it wa^ 
worth waiLing fori 



TABLE THREE 


C 


NZ 


2 


NC 


c 


PO 


PE 


P 


M 


CALL G,pq 
JP c,pq 
jRc.e 
RETc 


C4qqpp 
C2qqpp 
20eti 
CO 


CCqqpp 
CAqqpp 
28«e 
C8 


D4^pp 

D2q<jpp 

30e« 

00 


DCqqpp 
DAqqpp 
3 See 
D8 


e4qqpp 
E2qqpp 

E^O 


ECqqpp 
ECqqpp 

EB 


F4qqpp 
F2qqpp 

FO 


FCqqpp 
FAqqpp 

Fa 



Ut^blDt Codt InAtmclloiu 



IhdSTnUCTlONS 




FLAGS 


Opcode 


Hmn CQ4m 


S Z 


ASCA.r 


t*&Je 1 


f $ 


ADCHL.* 


tiM2 


1 1 


ADD A.f 


tibi* 1 


V 9 


40& ^l t 


t«bit 2 




•lODlK.t 


itfbdff 3 


rm «» 


40DIV.1 


IH^3 


^ .^ 


AM!>p 


t«M 1 


n A 



M - 



liTftf 



ES^fl t 



^ 1 ^ 







:allm Cfiqvp _ - - . 

CALt C.M IM« 3 - - » , 

CC^ 3f - - - a - - O 

^'^ H fb^ E»c£Knt9 tn« pf«i^^40Mt ^mj9 of Itw C tugji 

:^ £DA» ft ■ - i - 1 I . 

C**L aF ^ - _ I . I _ 



□AA 
Die J 


17 


s 


S 




s 




% 


1 


@ 


QtCt 


i«tkii* 3 
















_ 


Dl 


PI 


















MZr 


lOvff 


















El 


FB 


















IJ! AF. AF' 


Oi 


, 


^ 


_ 


_ 










IX Of HI 


EQ 


^ 


.^ 


,^ 


^ 




_^ 






tX !SPj.Hi 


E3 


^ 


^ 


^ 


_ 


_ 


_ 


_ 


_ 


[^ ^PiiX 


DDE 3 


















E- SPfVf 


FDE3 


^ 


. 


_ 












Exx. 


0» 


-- 


- 


- 












HALT 


76 


















IMO 


E04« 


















mi 


EDSfi 


^ 


^ 















mi 


EDSI 


-^ 


'^ 


_ 


_, 










r»iC- 


l«bie 1 


» « 


-. 


9 


- 


1^ 





^ 


l«£t 


IIM 2 




^ 


_ 




_• 






_ 


•tAUii 


Clfim 


















ii 


IDAi 


? 


1 




f 




? 







W 


tDAA 


J 


1 


_ 


1 


, 


f 


1 




'Ib^MMd 1 


li & btCDT^Bl j«ro! 
















iHi^ 


£C^B2 


r 


f 




» 


, 


? 


t 


_ 


mm 


EOBA 


t 


f 


- 


T 




f 


t 


- 


JPoi^ 


C3imci 


_ 


^ 














t^ 


t4E»lt 3 


« 


M 














.* -Jtl 


E9 


^ 


^ 


„ 












i^\ 


DDEi 


















FOi& 












_ 


,^ 




Jft 


iSn 


_, 


,,_. 


^ 


,^_ 


,_ 


_^ 


<ii» 


_ 


JRs:.! 


TtM3 


- 


- 


* 


* 


- 


- 


- 


• 


L£PeC...A 


02 


_ 


_ 














LDACDC' 


OA 


« 


_ 


-_ 












li^iQCi.A 


T2 


^ 


^ 


_ 


j_. 


^. 








lOADI- 


1A 


-p 


^ 


^ 


._= 


_ 


^ 


^ 


_ 


LOi.A 


ED47 


.^ 


.^ 


,» 


.,_ 


^ 


.^ 


, 


^_^ 


LDh.A 


€D4F 


.^ 


,^, 


,^ 





_ 










E0S7 
IDSF 


s: 


: 






I 


■ 






- 


^flnV il sfll EO 


nTlfTupT ft4l-t<g# 


P4«t» 
















ViDSl^.Hi 


^9 


_ 


^ 


,_ 


._. 


■_i 





_^ 


_. 


^ UOSPJX 


DDF9 


^ 


. 


_^ 


.^ 


'^' 


^, 


^ 


._ 


< LD$I>:IV 


F0F9 


" 


— 


■" 


■~ 


■"' 


■" 


^" 


~ 



iNSTftu-CTlONS FL A<; S 

Op ccKi« HtM cdd» S Z M PNC 

UJf.F i#bit * 

LO h rt>A icb^ 2 

LD A.1^1 3Aqi)pp 

LDlJpftt l*bftf 2 

LD tiq^A 3Zqgfip 

10 ipqi i TBtrii 2 ___,-_-. 

LOT EDAO - - - - Ji - 

tOD EDAB - - - o « -- 

Loin EDao o 

iODfl EDOS Q 

NEG ED^4 9 9 0-919 

TOP 00 -.-.-_, ^ 

O^ f idniifr 1 9 9-0900 

OUT ml. A Dlrifi _ - , . ^ ^ 

OMTiC».r IMSlv 1 ^ ^ _ 

OUT! fOA3 7 -^ - ■ '1 

OUTD EDAB J j - ? - ? 1 - 

\2 tWCOIT^t 1 it B CH-CO^«t f#«Ol 

OTIB £DB3 7 I - ^ ^1 

OTOff EDBB ? I - 

POPAF Fl XKiKHiHill 
lF^•fli tft 0*:frtfn-r,t^ f^if xnm b^t* it thii *gu. a* ti^ft %t*cMii 

POP » 111?!* 3 - ^ ^ _ 

PUSHAF F5 - -^ - 

PUSHi tflbivl ^ - - 

HES 6 I 14IM - _____ ^ ^ 

ftIT C§ . ^ _ * ^ * 

HET t If IM 3 - - _ 

HETN, £045 - - - 

illtt 1040 _ ^ - 

«LA 12 ^ - _ ^ ^ • 

Rt t 1«|»E« 1 Q 1^ . |> - Q 9 

niCA 07 ___--- ^ - 

RESor fifi^it 1 ________ 

RET C9 _«,-__,- 

RET c tftbit 3 ^___^__^ 

RETN 10*1 

RET! E04D _ _ _ _ _ _ » - 

ftLCA 02 _ _ _ - - 9 

MCA OP __-o--0 9 

RLA 17 ^__0_-O9 

RR^ IF _ _ _ - - 9 

RLC r ifb^ 1 99-0-909 

Rnc f u&it 1 9i-^-V<^V 

AL r tiM I 99-0-9^9 

RR t liM t 99-0-#09 

RLO EDBF 9 f - - 9 - 

AST 0« C7 ^____,-- 

RSTOI CF __------ 

AST to D7 _ _ - _ ^ - - ^ 

RST ia OF ^ - _ - _ _ - -• 

RST ZQ 17 _ _ ^ _ _ ^ _ _ 

nST 2B IF ________ 

HST 30 F7 ___«__-« 

B$T 18 fP ^^^- 

&BCA.f tiMtl 9 9 - f - 9 "I f 

SBC HL.i i4«it 2 99-9-9^9 

SIT t|y tUM 1 ______^_ 

Sla r i«bift 1 9 9^0-909 

Sf^A r liM t I I - O - I ft 

SLR f litak* 1 90-0-009 

sua f iiM 1 9 9-9-9^9 



XORp 



ri£4* 1 



*9 9 ^ ^ - 9 
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In Morley to serve 
West Yorkshire 

DRAGON BYTE 

51 a Queen Street. MorJey, Leeds. 



Home Computers^ Software. Board Games 

SINCLAIR SOFTWARE SPECIALISTS 
{but our range grows daily) 

If you feef like interfacing wtth liveware tie 
people) we also sell the best range of BOARD 
GAMES and ROLE PLAYING GAMES in trie 
area. 

Especially the rapidly growing Dungeons and 
Dragons' £8.95 

RING {0532) 522690 or, after 7pm, Keitti Nathan 
(0532) 7S8377 or Dave Town (0532) 524543 for 
more infofmation and mail order details. 



Manufacturers are invited to contact us 



THE SOFTWARE BANK 



Lend i tap« Bn€ borrow one of your choice. 

NOW IS YOUR CHANCE TO TRY OUT PROGRAMS 

BEFORE YOU BUY FAST RELIABLE SERVICE ALL 

TAPES CHECKED BEFORE DESPATCH. 

COMPUTERS REPRESENTED: 
ZX81 SPECTRUM BBC VIC 20 DRAGON 32 

(ENQUIRIES WELCOME FOR OTHER COMPUTERS) 

ONLY 50p/TAPE BORROWED PLUS P&P 

Send E 5 Annual Membership Fee on f ulf money -back 
approval and we will suppJy you with our rntormalion 
sheet and order form 



THE SOFTWARE BANK 
35 ALEXANDRA ROAD 
STONEYGATE 
LEICESTER LE2 2BB 






EXPLORING SPECTRUM BASIC C4.95 '^" •<^'^ ^(^nvl^emw^ tci mi SmdAlt maAu^l Om S^ginm. appJic^lPOft^ LitilJtvprQgf«m% 

THE EXPLORERS GUIDE TO THE ZX81 f4.95 7h,BQ<iitoriiw2xHiwkth«ti«i*.no*if^f*f*^^^ iS2i»»»o#f*m«4 

l«nguwg« and h4#^hh«f« Ma^ lo^il 

WAKE UP YOUR ATOM £4.95 ^Cii*6#tprf*syf»pr^ti?m»hiEhiimwt0*ifO4i*Aleim;i^^ 

PHj* cnpichii iMogiirrHnino iifrit Btj«ri Lklv^ 

THE ATOM MAGIC BOOK £5. 50 ^ ^*Mii^ o^ namn *nd ^^mpfOQ^Mmt^B mutH i,rHfu1 loltMiip* Df^ h«filMM ifliiformjiiorL 
MASTimN«MACHRN£C0»O#«¥OUH/J(B1 To„. fl^tp* 1»Dp*»l« O 1^ WHAf CAN I DO WHH 1 K I n<i»f VaI«^p^ t4 B& 

^fL4£T}(L*i PfiqCfl AMS i Oli T H£ BftC COMMlTtR A AOORh ATOM Q ^Jthn^&f Q^vm* f & 9S ^iM*h 1 yi-ii1* POM* *^^ 4* flAM |lh|t«dl 4© hMd fAM ftwfl 
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ZX COMPETITION 



Compet ition 

Win some software for 
your Spectrum in this 
easy-to-enter competition 






'^-'fLi i a chance for vou to tfvjri 
'^i« software for voL'f ZX 

And IT s e^Bv> All you Nave 

fodo IS to rriake as m4*ny vt^ords 

of fouT letters ar^d over out of 

(hi* SpBCtrum keyword 

tAMOOMiZE". All the words 

must be m The En^hsh language 

■'I' 'H\tt b© cfiecked against 

■$e listed m The Conctse 0% 

'd DicEionary of Curreni 

^ " *1iSh, sfitih edition. 

Fill m the words you huve 

ind ir> the space provided on 

' coupon, ak^ng wtth your 

ne and adctres^, and post ofl 

pii^r entry to u$. But bufors you 

d<?. mike sure you write Che 

riTber of woTds you found,, on 

' bdck Df the envelope. The 

C'Xipon prov4d€<J has room for 

40 A'ords - sh<^uld yuu fmd 

more ^ords than you Can fh on 

th** coupon, you may aitach a 

leparaie $he€t I but yoy must 

sriM i^nclose the ongma! 

:ou£^on or a photocopy!. 

• ui wiU be ihree winners 
ViM. In competition eit^rthe 
tlve^ erttries with the highest 
curnber of word& or m the ca&e 
-A rn&rp Than three enlries shar- 



if>y the hiyhehii nLiiiU^ur of 
words, these entries wjiJ be 
placet^ in a hat and the dinners 
Will be the first three chosen ai 
random , 



The prizes 



The three winners wil each 
rftceive nne of the following 
three cassettes by Artie Com- 
putir>9. 

Spectrum Chess (4eKl There 
art? SIX levels ol dif licuJty in this 
version oi chess. Indyding the 
facility to caslle' and "en 
pa^SSent', the program also 
all^owr^ vou to aiter the level of 
p4av Of even swap cotours dur 
ifig a game! 

Speclrum Bug {IfiKiASK) Thi$ 
prografn is a mactiine code 
moniuir and debgygei . Occupy- 
irig 1 'iK, of rrvemory, the pro 
yram provides you wnh 16 
new GOfTimands fof your Spec 
trum 

Pbnet of Deaih (leKMSKl In 
this ^sdvenuife gfimc. you Imd 
yourself str^ndt^d on an tihen 
planet S^p^raled froni yovir 



spaceship. Your mission ts lo 
overcome the hajfards and 
diinger^ of tht? planet, and find 
yCHir spaceship. This c asset !e ^s 
also one of the new rarkge of 
software released by Sinclair 
Research. 

Rules 

ThJS competition is open to all 
UK and Northern Ireland 
readers of ZX Compuiing ex- 
cept employees oi Afgus 
Specialist Publications Ltd., their 
printers and distributors, 
employees of Sinclair Research 
Ltd and their distributors, 
employees of Artie Computing 
and their distributors, or anyone 
else associated with the com- 
petition. 

As long as the correct coupon is 
u&ed for each enrry. there is no 
limtt to the number of entne^. 

All entries must have Thi? 
number of words fourid wraten 
on the outef llap of the envel 
ope. Entries wilhoul this 
number wiSl not 1 ^ accepted 

"^pectrutTbu 



All ^nlries must be posi marked 
before the 31st March. 1983. 



The prices will be awarded to 
the three entries with the 
highest number of correct 
words found, or in ihe case of a 
tie^ three of the higihest entnes 
Will be Li" lusher I at rar>dont- 

All words found must be withrn 
The Concise Oxford Dtctionary 
of Current English, sixth edi 
non. 

No coffespondence wiU be 
entered into with regard to the 
results and it is a condnion of 
entry that the Deputy Editor's 
decision is accepted as final. 

The wirmers wiH be notif*ed by 
post and the tesuUs will be 
publisfved m a future issue of ZX 
Compuftng 

Address your answers to: 

ZX Computing Competrtion^ 
T4& Charing Cross Road, 
London WC2H OEE. 




Name 
Address 
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"A*' LEVEL AND UNIVERSITY STUDENTS 
RESEARCHERS. SCIENTISTS 

llniDcrsitp ^ofttoart 

PRESENTS SINCLAIR ZX81 {16K)* LIBRARY 
OF ADVANCED MATH/STAT/ECON 

Mad© easy to team and use with full inst met ions. 
JAPE 1 T MATRIX OPERATIONS E5.95 

.«rfon oi mflTnce$ iir>d ^^eciors wiimn ofw ijngie program *ih»ch allowt the 
us«r ic» «offipJei« all hii op«f ationi wil hoi*fc r«l04[j«rKj inverts a 20 k 20 matn^ 



Snie B D^4nmn«fit$ of sqi>ar« mialrices 

TAP€ 2: POLYNOMIALS £9.09 

Snje A if>cluclosquftdrji1ic equJliiOns (as deainQe 3 MlVnomiala^ arvi Mfvulon- 

CwTiiwlift lh« iMli wtlh ft iigiifl of p^^^ 

Sm n: VOit c«n plot poNnofntais m asi^ iniatvaS aiid t^iamiii* |»i«if r<KMa 

TAPE 3 : INTEGRATION gS.dS 

S*#» A (ntegroticj*i c>i luncaions t)¥ 3imi>5&n"s, and trape^OKlAl fule* Also 

^mpytflS I he afeg: efw:;l^sed by two (uir>c(rom 

m^ i- FHoi eri ir^iHsM ■ ^.-ijfi^gn ear em ¥Bftud<iSm) on Iha ft^e«n 

TAPE 4 : REGRESSION £0.95 

SKlfr A A h^hJy cH-veiopt-c? rriyiriivarhmEA rtgrouidn pr«r«fn ItaluNiHi yp to 
20 indflpwirdetii vanaoies. log/In ootion on escli v«r&oi9 <ttiu* aiWing 

ttMpOfWntiaL ge^^kriHJlric ,in<1 nth Onrtt rB^jfwskJM^. atftrtduTd errors, t- 

tOmm^Ok. F-^taliStC. Durbin-Wal3<}n stal«aE^. interp^laTion 

SiwB Plof o( b'vah^to regra^^ioriK You can Sep hcs* your coiTif^iulor d^a«^ 

fl besS-fiEting lin« Oi^ i mtX of cfiEa points 

TAPE 5: LINEAR PROGRAMMING E6.95 

SldA A : A general and eff icieril opi imijatpon p^exj ta m Ciipdt)i« of bvandln^ any 

KVtctf linBar ptfjQfa minim isfpbi^m wtth up To ^-yisfuaWes arxi 20 consftamlA 

F^tum thft cannonjcai eqvii^BiefvE erf the ongmal ptofcHetn and it£ duAl 

S^d>9 6 : Solutions oi simuilaTimjus Aauaiioni with uo to 30 unki^o^fij 



• Oneqy^s. PO's psyablH la: 

4&CS!oanflStr*et 
London. SWlX^LU 

* Avjiilatrie soon *o* Sp«clFum 



• Fi*t lapes fof £30 

• D*lrv#ry wrtlhin a we«li iif rflc«ppl: 



THE VERY BEST IN MACHtNE CODE 
FOR THE ZX5PECTRUM & ZX81 



SPECTRUM 16K GULPMAN... ^of ,h. ™- .»i«y 

•ilh 1 b nuiii. 4 chaHTf . l*Mr der«f««. 9 grHte, B fpmft, d<m> nyrfe. chow 
of jCvttPCh control. -An m»Um)tiiin»tily good proywn" fivM aom AIlM lar 
PooulAr ComputinB MMiilily. Wk think you will agrM. C5.95 

SPECTRUM 48K MASTERFILE...b«.-n-,/d«««ch.™, 

and raponing fy%t«=m. So M*jcil|le thiT ,| ^lequtllv «^il6ti fef yCwr miilin^ liftj. 
catalo^«t.iiPclicoocnH.iBxE«j«tFKti appiutiontii^t i^leH f ySSy intr 
dtfinKl d«la ind rtfMXE ^i»pl«y fwenJIi. dyntmiC v«wblv^len^h fHt, rnccirdi 
and dJti iHTTH. Fyl^v mpnu d* ivif> with p«Wf«rfLir lajnTh f^c^litm. tomfyq TOt»i^ 
*v*f*gt, iipdt«t, rmiliipit »nd«p«r)drnt filn. c^incpr^ Y«. ym iim lo tuf^inon 
mkrodrivt when Uncif cMiv*ri Nffprtv «4Hh« BK w u« kf mKtiin« coda lo 
¥Quget32KperMf Cwwi w,ih tK#m(>l# f i(# wid 22 pagt manu^. CI6O0' 



SPECTRUM 16KSPDE. 



DTEU I nUW ID^ OrUC .„DtiB»mWer ind €ditof. » iiiid tiy 
Othtf ZX prafi»M>n*l(, tnd wir iis#d lE Eo divftldf] Eht «bo«« C&.Si 



ZX81 16 48KTHE FAST ONE. 



.11 Ih* prC(iiK«tKH !□ 



loMASTEftFtLE C13 0Q 



ZX8t 16KGULP2..«Iamw ittantkcal nw ta GULHMAM, 



iiKludr VA Tanapisttfit iifttttift £utafit. SA£ for fytt int 



CAMPBELL SYSTEMS 

f[>ept.ZC) 

1& ROUS ROAD 




ZXQi S WK 

THE TOMB OF 

DRACULA! 



SIDHORAOa 



ADVmttTUHm 




Occupvi^g ovtr 13 !^ K of mefmory. a sijp^fb 3D graphics 
adventure game for The ZX8T with 16K RAM. for only 
£3l9S] Entnf Dracula's tomb at 30 minules to sunsan! 
... wander through th« tomb's pre- mapped 300 vaults 
in seafch of the fabled Vampire'^ T feature . pick up 
val Liable sHver stakes and use chem to defend ycHjr^^lf 
against the Eurking horrors . ghouls, zombies. pi!S of 
prirr^Mvdl slime ... Sea them all on th« ZXSl's ptAn of 
the tomb ... whert it will let youf Tok-e a chance on a 
Mystery Vault .^. it your dare! And all ihe time the 
rv^inufes are ticking by to $ijn$^t . when Dracula ri^es 
from his coffin and comes after you! EaCH of the 
infinite levels of ihe tornb ha^ its own 300 vaults .go 
a& deep as you ''he, the Prince of Oarnkess will seek you 
out in his blood-lust! WARNING: people of an 
exceptionally nervous disposition should piiy this game 
only during the hours of daylight I Special faciFity 
enables a gam:e in progress to ba saved on tape so you 
can continue it vyhenever your choose. 

Price of only £3.96 includes ready to- load ca^erte with 
library case and inlay, full instructions^ postage and 
packing. Order today > Money refunded if not delighiedf 
Send cash. P.O. or cheque to: 

MOVIEDROME VIDEO DEPT ZC3 

19 L^-ghlon Avenu*. Pmner HAS 3BW 



A retailer for Sinclair accessories in the 
Yorkshire / La ncashire/ H umberside area . 

We are situated close to the Ml & M62 
motorways and offering easy parking. 

As welt as a complete range of hard and 

software, our service department can 

repair, modify or fit a wide range of 

accessories- 

For further detaffs of these and many other 
services phone: 

PHILIP COPLEY 

on 

0924 272 545 



SPECTRUM SOFTWARE/HARDWARE 
AVAILABLE NOW 

Hours of business: 
MONDAY to SATUfiDAV, 10am to 8pm 
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Have a day at the races 
with Terry Mills of 
Stockport- 



In th»B program lor the unex^ 
panded ZX61. there are four 
hor&es (denoted by inverse 
numbers^ running tn 3 face. 

Here IS a breakdonft/n oi (he 
listing la s^how yuu how the 
pfogrsm works: 



Line 5 

Lines TO 
Line 55 

Lines 60 



OiSploys the start 

and finishing 

posts of the 

course 
50 Set up ihe 

variables. 

Prtn[s d space 

over ihe ohJ 

position of the 

horses, 
80 Calculate Ihe 

random 

movement o* th© 

horses. 



Line 81 62 



Une^ 65 90 



Line 9b 



Line 100 



Introduce a sEight 
d^lay before the 
rWM movement 
of the horses is 
made 

Print the horses 
in their new 
position in the 
race 

Decides if a 
horse has won 
the rac^; if a 
particular horse 
has wonn the 
wjnnef is 
displayed and liw 
gam? ends. 
If rtone of the 
horses have 
reached the 

finish^r^g pOSt. 

the program 
returns to pf ml 
the new positKin 
of the horses. 



Should vou Wish to speed up 
the race, lines 81 and 82 may 
be omitted. Should you have 
more than IK available, you 
may wish to include a short 
routine lo allow players to have 
smalt bets on the different 
horses. 



PRrNT AT 0.0:* START 
";AT 20, or -FINISH" 
LET A - 1 
LET B - 
LETC=1 
LET 0-2 
LETE=1 
LETF = 4 
LETG-1 
LET H - 6 
LET Z- 19 

PRiNT AT A,Br ^AT 
cor ^ATE.Fr ^:AT 

GMr " 



60 
65 

70 

75 

80 

ei 

82 
85 

90 

9b 



100 



LETX = ff«T(RND*5) 

IF X = 1 THEN LET A - A 

+ 1 

IF X - 2 THEN LET C - C 

^ 1 

IF X = 3 THEfSl LET E - E 

+ 1 

IF X^4 THEN LET G:=G 

+ 1 

FOR N 1 TO 10 

NEXT N 

PRINT AT A. B; -^QT^AT 

CD: -©- 

PRINT AT E.F: 13';AT 

G,H: "13" 

IF A-ZORC-ZOR 

E-ZORG = ZTHEN 

PRINT AT n . 1 5: 

-WINNER IS ^Z;Q 

GOTO 55 



m 
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BOOK REVIEWS 




With so many publications being written for the 
Spectrum, which one should you look at first? 
Our review panel take a brief look at ten of the new 
titles to help you make your choice. 



Spectrum Machine 
Language For The 
Absolute Beginner 
— Edited bv 
William Tang 

T^ts book is d^^igned ^s an m- 
troductory teM lo ihe fietel of 
machine and assombiy lan- 
guage pragfamming for the ZX 
Specirum. 

Irtside the book, ther^ are 
five section headings, each of 
whrch has been sf^fit up into a 
number of $ub sec! ions. The 
fifst section is calted Tindmg 
youf way a'ound in machine 
language' and starts Uom the 
very beginning, assuming abso^ 
tytely no prior knaw ledge of 
working with machma Ian 
guaga From the basics, 
though, you quickly msve onto 
how to manipuiata the stack. 
loops and jumps, use of sub 
routines and block operations. 

The second section of tha 
tax I deals with 'ImstruciioFt^ 



' " ■" .'.inO'jf us€d" 

: : .■■-. i-:ji---r u?(changes, 
rotates and shifts, intarrupts 
and restarts, a^td many others. 
As in the first saciion of the 
book, the text is libarally 
spnnk^d with ax ample s for you 
to try and most of the sections 
end with either a summary of 
the information in that section 
Of a number of eicercisas for 
readars to work their way 
through 

The next section, Program- 
mtng your Spectfum\ daafs 
first with the planning of a pfo 
gram: this is faiHy compre 
haflS^ve, dealing m^mly vvith 

the 'top down' approach to dis 
C ip) i n ing you r prog ramm mg . 
Then the authors take a look ai 
the Spectrum rtself , payirig par 
tCuTar cJTtaniion to the key- 
board, the video screen display 
and the sound output. 

The last two sections con- 
centrate on actual programs 
listed within The text. Looking 
first at monitor programs, there 
are two provided. EZ-Code 




Machine Language Editor and 
HescLoad Machine Code f^oni 
tOF, As well as clearly repro^ 
duced listings, the programs are 
a^ccom panted by an explanation 
of each. 

The last section cor^en 
trates on the production of one 
program. Freeway Frog, which 
is tistad over 36 pages of the 
book. From first programming 
prirhcipleSp the structure of the 
program is planned, developed 
and finaily put togather to form 
a complete Fistingp 

There are seven appendices. 
With useful data you'il need 
when you begin experimenting 
with machine ^nd assembly 
language yourself. 

Specffum Machfne Langi/age 
fof The Atsotute Begtmrnr, 

pubU&h^ by M^bOi^rfie House. 
The book h&is 243 pages &mifs 
priced ar £6,95 
fSBr^ O S616i *fO t 



Games ZX 
Computers Play 
— Edited by 
Tim Hartnell 



Recently crowned the 'Barbara 
Cartland of the computer book 
fieid'p Tim Hartnell here pro 
duces a book for the Spectrum 
and ZXB1 which woiiid fall into 
the 'f yn" section of his range o) 
books. 

Containing 1 3 programs for 
the ZX Spectrum and 1 5 for ihe 
ZX81, all the listings are direct 
from the ZX Printer, welfc repro- 
duced and guaranteed to run. 
The emphasis is on moving 
graphics, intelligent play by the 
computer, user -defined graph- 
ics wh^m needed, and provid- 
ing the reader with program- 
ming id^as which can either be 
adapted, converted or im- 
proved on. 

The book contains a variety 
of programs contributed by a 
number of experienced pro 



yramniers. There i& a Spec 
version of a three dimens 
mare, and many arcade tv 
games such as Breakout, 
bies and Quack Attack. T}\ 
are al$o the wide rcinge of < 
gan%es and board garr>es. 

each program is ace 
pa mad with a brief explanat 
of how the program works, 
some cases, the programs; 
illustrated with screen djs 
dumps o1 the game 
played ^ 

G&rnes ZX Compumrs 
edfred by Tm H&rweff, 
pubfiShe<f by fnWrfdce 
csuons Tha book h&s 
p&ges &f7d is pficed ei £3,25. 
tSBN 90756 3 t3 9 



The Spectrum 
pocicet Book 
— Trevor Toms 

Continuing the 'Pocket Bootk | 
series,, this book goes 1. ':^•?f 
Ihan its two predecesbo.'^ 
about the 2X80 and ZXZh 
providing the reader with 
grams which are fun, serti 
aducatFonal, and b number 
'usefui' tools for your 
I rum. 

The programs in the firs i 
part of the book, the BASIC j 
section, cover a variety ci' Mib- 
lec ts. Rariging from theotu iixjt 
games programs such asi RcMjT 
Chase. 3D Ma^e and Reveal 
there are atso a number 
"serious" listings such 
Budget Account , Debugging , 
Programs, Useful Subfoutinii| 
and User Graphics Tablet 

The second part of the ! 
the Machine Code se^ipuit 
begins with an rntfoducifOfl toi^ 
m^ctwe coda folk) wed h, a 
comprehansive section leiy-q 
the use of machine cocfr ir 
ectly to your ZX Spscl^^^^n 
Also incfuded m this section ar* 
ZXASM. a Symbolic Assemb- 
ler: ZXDlSASM: a Svmfcdic 
Disassembler; and ZXMCMON. 
H niftc!hin*= code fT>onitor An af>- 
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pendiK at the back of the boak 
Contains a scfe^n toolkit. 

All the pf ogram listings have 
&efin produced using ^n 
RS232C (tit'^rface which HA/a$ 
specially designed (and svaif- 
itHe in design lofm ffom the 
author}. Th^ listings are fully 
ATin^^f^ilrdf lo ht^p you ynder^ 
iiond the structure and thinking 
bthind the pro^r^m, and ^11 the 
Spectrum kcrywords are printed 
*id bold typeface 

An escpfarMition of each pro 
gram is provided and the 
feiiigs are clearlv fepfoduced 
Ml the programs ^re for the 
leK ZX SiJ^clrum. 

Tte Sp^rrum Pockei Book, 
mitten by Tf&¥or Torns, is pat 
kshed by Phtpps AssocW0» 
Tf^ hook has 1 60 pB§t^s ^nd fs 
&ri€ed&t £6.50. 
^^ 950 7302 8 3. 



handled, l^ye second chapter 
continues the then>e oi lying 
the Spectrum in with business, 
With three p/oyrams vyhich are 
fa*f*y seil explflnatory: Budget. 
Accountant and Banker. 

Chapter three concefns 
itseH with Spectrum graphics 
with Mve programs which 
amorvgst oiher things help you 
create new characters, draw 
pictures and define a design oi 
up to 6&536 by 65536 pixels 
across. The fourth chapter sets 
the Spectrum up as a home 
tutor complete with three pro- 
grams providing a multiple 
choice test with up to 1^,000 
different quesiions a^rid 
answers, a multiple picture 
reading tutor, arid a listing 
which tests your knowledge of 
geography. 

The author ha& provided a 
collection of miscellafieous 



The Workmg Spectrum^ written 
tfy David Lawwftce, is publtsh' 
0d by Sunshine Books Ltd. The 
b€JCk has 2t6 pages and is pric 
&dat£5 9S. 
ISBN 946408 00 9 



Learning to use 

The ZX Spectrum 

computer 

— Robin Bradbeer 



This tejtt IS part of a general 
series of 'Learning To Use. " 
books which puts the emphasis 
on I fie beginner using the com 
puter in work or leisure, rather 
than becoming a computer 
theotist. 

Beyinninii the book is a 



readers gauge the^r success. 

The iourth chapter tackles 
the subject of graphics, con 
cent rating on the screen arid 
memory, patterns and the use 
o1 coiokir, movement and ani- 
matbn. user definable graphics 
^nd soueid. Examples are in- 
cluded allowing the reacter to H- 
(ustrate the techniques with 
some practical programmirig. 

Chapter five includes some 
of the special 1 eat ores of the ZX 
Spectrum with particular refer- 
ence to the internal clock, 
special locations ar^ how to 
examine them, and the user 
port. Three appendices are pro- 
vided covering further reading, 
the differences between ZX81 
and ZX Spectrum BASIC, and a 
glossary. 




The Working 
Spectrum 
— David 
Lawrence 



This book IS based on a codec 
lion o1 programs wrUten on 
sudi areas as data storage, 
liwtce. calculation, graphics, 
household managemer^t and 
Ktuc^tion. 

Split into six chapters, the 

"'SE chapter highlights the 

:^scttyrn as a filing cabinet. 

idiriQ a program csUsd Uni- 

, any Itle containing records 
a regulBf structure can be 




routines in chapter five, in- 
cluding Calculator, Calories. 
Graph, Renumber and Typist. 
Tradttionally, all computer 
books should contain at least 
one game, and this liook is no 
exception Three games listings 
are irKluded Tracker, Missile 
and Word Son. 

Each listing is given as a 
series of modules. The modules 
are accompanied by an explan- 
aiion of its function, a commen- 
tary on the individual Lir^es, and 
Suggestions are given to per- 
form Simple tests on the 
module lo assure yourself that 
The module is correct before 
continuing to type ar^y more in. 



chapter introducing the Spec- 
trum, followed by a section on 
usii>g the ZX Spectrum. This 
last chapter tells you m very 
simple and easy-to foUow in- 
structions, how to begin your 
computing career on the 
machine. At tf>e end of the 
chapter some self test ques 
tions ^i^ included ior the reader 
to assimiiate how much e^ 
perience has been gained. 

Chapter three introduces the 
reader to soma elementary pro 
gramming skills, with details on 
how to SAVE programs on 
cassette and how to use the ZX 
Pnntof. Aflpin, self test ques 
tions WW provided io hetp 



Le3rni'ng To Use The ZX Sp^c- 
trum Computer, written by 
Robin Bradbeer. is pubtished by 
Gow^t Put>itshmg Ci?rf}pany 
Lf<f The book has T€ papes 

^nd iS prfC0d M £4 95 
fSBN O 666 03481 6 



Understanding 
Your Spectrum 
— or. lan Logan 



Or. Logan claims this book has 
three main aims: to explain, in 
simple terms, how the Spec ■ 
irum works: io teach Z80code| 
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from first prFnciples; and to give 
details of monitor entry points 
so that efficient pfograms may 
be wntten. 

And th^ auThor droe& hi& best 
to explain all of it - no easy 
lask^ The lirst two chapie^^ in- 
troduce commands a^id func- 
tions wfiach Sinclarr BASIC has 
to offer. Programming esc- 
em pies are provided thrgughoul 
to aid readers m their 
urMJerstanding. 

The Ihird chapter moves into 
the realms of machine code 
providing an introduction to the 
Z80 microprocessor. Ikkustra- 
tiorii ere used where possible 
to help with this eKplanation. 
This is followed by a section on 
the mathematics of machine 
code pr[>g ramming and one on 
the Z 80 machine code instruc- 
tion set 

It is at this stage that you are 
provided with some sample 
programs to use and under- 
stand. Twenty-two programs 
are provided in total The final 
two chapters of the boo^ con- 
centrate on an outline of the 
16K monitor program resident 
inside the SpectrLsri and how to 
utilise the mcnitor program's 
subroutines. 

Four appendices are in- 
cluded at the back of the book 
complete with useful reference 
tables for Z80 machine code in- 
structions, and decimal to 
heKadecimaS conversion, There 
is al&o a list of the currently 
avaiable machine code hand 
ling programs. The last appen- 
dix is a list of 1 1 programmrng 
eirors in the 16K monitor pro- 
gram in the Spectrum, at least 
two of which are very useful to 
know, 

Undersmnxfiffg Ycuf Spectrum, 
written by Of. /An Logan, is 
pubHshed by Melbourne House. 
The bQok has t90pagas and f$ 
pf iced at £7.95, 
fSBN O as 759 Jt4 5 



The Spectrum 

Handbook 

— Tim LangdeJI 



The first section of this book js 
called 'Getting started on your 
2X Spectrum' and that ts what 
you are encouraged to do very 
soon into the text, 

The first section is split into 
five chapters, first introducing 
you to the various ins &nd outs 
of the ZX Spectrum, and then 
guiding you through colour and 
sound, and the other intricacies 
of BASIC programming. The 
chapter on graphics in motion 
provides a simple introduction 




to the sub|eci which is covered 
in much more detail in the 
following section entitled 
Cotour. Graphics and Sound" 

The third section of the book 
is entitled 'GamBsmanship', 
and introduces the reader lo a 
number of the 'tricks of the 
trade' with some example 
games programs to illustrate 
the points made^ There folfows 
a very short chapter on educa- 
tional and seriOLJS appFicattons 
which includes a small word- 
processor program, a filing 
System and a statistics Limiting. 

The final section of the book 
is called 'Taking your Spectrum 
to the limits' and ii attempts to 
guide the reader to improving 
your progfamm^ng. There is 
also a chapter on machine cotie 
programming and two appen- 
dices with the A sen table and 
the Spectrum's memory map. 

The book is weEl illustrated 
with programs and screen 
displays, and contains a wealth 
of hints and tips for the begin- 
ner and experienced alike. 



The Spectrum Handbook, v^rii- 
len by Tim iangdefL 'S pub- 
f/shed by Cer^tufy Pobtisbing 
Company Ltd: The bock has 
276 p&ges and is priced &i 
£4 95. 
fSSN 7126 0152 X 



Exploring 
spectruin BASIC 
— Mike Lord 



The first six chapters of thjs 
book introduce the reader to 
the ZX Spectrum, the venous 
commands and furictrons avail- 
able on the niachine. and some 
of the programming features 



which can be used such 
loopir>0, arrays arid data hf 
iing. There is also a cha^ 
describing the creation of a i 
gram - Calendar - and 
subsequent debugging of 
listing 

Then, once you have 
sumably got the hang 
manipulattrtg simple progrg 
you are provtded with over 
full programs together 
detailed explanations. As 
techniquee are used withm th 
proaraima pfovidsd, some 
planatory text is given to 
the reader what is goung 
Numerous short routines 
also included within the text I 
illustrative purposes. 

The listings are all clear 
easy to read, and the Spectr 
keywords are primed in a 
ly pel ace. Screen displi 
dumps are used throughout i 
book to illustrate the lent 

The last two chapters of th 
book are called 'Appticationrs'J 
containing such programs 
Linear Programming, Sir 
taneous Equations. Pearson'! 
Correlation, and a General 
pose Graph Plotter: and Utj 
programs, quirks^ ^f^d uscn 
routines', which contains 
grams to test the ROM 
RAM, Renumber rouiines, etcl 

Thre^ appendices are- ifrj 
eluded emitted Places to 
£f POKE'; 'Speeds', wNch 
can use to speed up the rate t 
which the program runs; i^ 
"Other basics', which explains 
some ol rhe diifer ence between 
Sinclair BASIC and the rest 
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BOOK REVIEWS 



£iiptofing Spec (mm BAStC, 
wrtrien by Mike Lord, ts pub' 
ifshed by Timedats Ltd. The 
book has 1 9 J ^ges ^nd is pnc 
edat €4.95. 
ISBN 907892 03 5 



Games To Play On 
Your zx Spectrum 
— Martin Wren- 
Hilton 



This book provides the reader 
fATith 13 programs for the ZX 
S(>ectmm. 

Esch program connes com- 
pete vwrth Bfk i^xpla nation af The 
$*Tiictufe of The li&ttrkg. and a 
saeert photograph of the game 
onct II has been correctly typed 
ir>and HUH. The listings me all 
tpefy ^sy to reed and m some 
cas«s. fltusirated Aith quite 
^itty cartoons . 

The progr^vT^s included in 
ihri piiblication are Breakout. 
Sinng an. Heiicopter. Worm 
tacCr Flower, Mastermtnd. 
Monitor, Bo ruber. Kaleido- 
scope, Cystomer, Spiral. Stunt 
tnke and Draughts, 



All rh€J! programs wil] RUN on 
the standard 16K Spectrum. 

Games To f^sy On Your ZX 
Sp^cimm, written bv Martin 
Wwn-H*iSQfh fs published by 
Shiv^ Pubitghfng L td. The hook 

ISBN O 9068 72 28 3 



The Spectrum 
Programmer 
— SM Gee 



The firsi two chapters o1 this 
book gently introduce vou lo 
the idea oi learning to u$^ yout 
Specif urn, with some good ad- 
vice for galling the besi out of 
your machine. 

Once set up, consuit chapler 
three which tske^ you through 
the first steps ol programming. 
With a look at variables, and the 
keywords PRINT, LET af>d ^^^^ 
PUT. The following chapters 
concentrate on looping, harid^ 
ting lexX and numbers, and 
usmg tuncttons and sub 



routin^s^ Chapter seven intro 
duces you to the use of 
graphics and completes your m 
tfodueiofy study of programm 
ing techniques. 

It is at the end of chapter 
seven and ihe foHowsng 
chapter Thctl The rcsadi^r i^ intro 
duced to the ideii of using these 
newly acqui^red ski Ms to write a 
Simple games program. Chapter 
ei>ght deals w^th the use at 
sound on the Spectrum arnJ 
etids wiih a simple program of 
the ahen invader type wh^tb il 
lustrates what you should have 
learn! so lar. 

Chapter nine deals with 
high-resolution graphics on the 
Spectrum showing use o1 the 
graphrcs commands, w^th sec 
tions on high fesolutiof^ colours 
and un plotting. The final 
chapter of the book is catled 
Xog^C and other topics', com- 
pietes the Spectium tutonaL 

The SpectWfT} Pfogrammer, 
y\/ftifen by SM G^^, fS pubffshed 
by Grenada Ptibhshmg. The 
booii h^$ J4f payes &nd is 
pr/cef/ai £5.35 
fSBN O 246 f202S 8 



Publishers 

The books mentioned m this arii^ 
de are published by the follow 
ing: 

Melbourne House jPublis^^rsS 

Ltd, Glebe Cottage, Glebe 

House. Station Road. Ched 

dington, Leigh ton Bu-tJafd. Bed 

fOFdshire LU7 7NA. 

Interface, 44-46 £arls Court 

Road. London W 8 6EJ. 

Phippe Associates. 99 East 

Street. Epsom, Surrey KT17 

1EA. 

Sunshine Books^ Hobhouse 

Court, 19 Whiicomb Street. 

London WC2 7HF. 

Gower Publishing Company LW. 

Gower House. Croft Road, 

Aider shot, Hampshire GU1 1 

3HB 

Century Publishing Ltd. 76 Old 

Compton Street. London W1V 

5PA. 

Timedata Ltd. 16 Hemmels. 

Laindon. fiasildon, Essex, 

Shiva Publishing Ltd. 4»Church 

Lane. Nantwich. Cheshire CW5 

SRO 

Granada Pub^psh^ng, PO Box 9. 

Frogmore. St. Albans. Hert^ 

fordshire AL2 2NF. 
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ZXai 16K SPECTRUM RAM Cassettes 
Gamos to Test your Skills h Tactics 

"VfftY NASTY MQIjNiTAlN mrv^ NAStV 1l^'tf'AUt:^$. . .<r« &u.lh vm\ vv«ll 
wfiflVft"; "I trri Ih^rDughEy p^ii*^ ■Aiiri in* o^od^" . Ckrti^t. LOrilkH") 
-Th*fiJit tat ycMjr v«rv 90g4< V^RV NASlY MOUNTAIN" M F H«iyio 
GMildt{>rdp Sv 
MASTY iNVAD«RS...ViRY NASTY MOUNTAIN with no k»din^ iko 

voa«t*i^"^ N.D M., Hudld*rifi4kJ 

"I mm rtfitmfl to C04V(^«tuJatt v^u on tna mctt^iAni VtRY NASt Y MOUN- 
TAIN I am tLpo pl4a»«^ with |h« qiieh id«lky4r y ' R . MA!tft^jigt>*m , BatMy. 
W. York! 

"I [ik« NASTY 1MVA0EHS thi grwptiiai iff «>H«im; VERY NASTY 
MOUNTAIN Iri alio »n *M«Nafii flairw. TN*«» pra two of tfw but g«rFi«« k 
htva fof my IXB1/': Mpc^mI B. McAiki^^ai^ Laktnhaattf, Suffolh 

NASTY INV Ap£R5 G»l tf« m bp Iqf t yoyi &9l^l«t 0*t y(H*l 1 4 9ii> 

A 30 fii»ntii* ^ft AciiqrnPac'hwl G^ivh* Y^y mm Qf\ 4^ty m tHa D9l«ii'»c« 
R#clir Canira An k^vatMon iiJirti. Ycmjp ta^lt li lo privfrnt xh* tnamv lr(i<iii 
Ivndkiy . But y&u niiv* prOb1*in«: ncpl Dniy Eld you IV#v-« lo ito^ ti>* Iinwl4«r« 
in«likng rop44r« |o Eh«Ff €f«tt. but 1ti4f« could ba pv«0€V4l tfOufiU tOfll 
Good COfiiroJ It tvwir^td. bal vrrcHi Bf* pwKku^l^ 
OOrt't ^apair - R*nk H«i Itt Priv^tt^tlt 

NASTY MOUNTAIN; So<lv* tha Dual K you warn to E«:ai»l £4.e& 

You tr* i««d^ri9 iri «M|HNliilon mt)A totrm Co an irnpAiMMa mountain ring* . 
It tooHi Iti i laiiQ datoMf yiUft in «WflO«-Mi anfmiiKM ME 0i4r*4l in 

of»ninfl k! tha fochit kito wt^ict^ tha occ4iii>rvil cnhnai ^and*fi. but fhpy 
nav»f r«-a(ipaar. .. , . Saa if you CAr\ idi^* IIm itt-n itar^At al Naiiy hteuhiain 
aad corFtinua on your iiav»]|. W7^aih«r v4>li i^4##d c?i fati, y^Hi ^(r^ 
alwcyn try aflani - bvt lomvhow ii» nm Quia irw lamt tt btfoftr 

VEHY N AS T Y MOUNTAIN^ Byl dw' t CH» f ck yoy vy HI pay tof III £0 i & 

An a^vAfVc»d wriicm of iti« Napty Moyrii^^A Gama W4ih 1 $ L#vali o^ P^ay 
Gaelic* Makiit P«KrP#c| - buT f^ rnor« clyfi- you Aqlvp, lh« fi^ci^a youF 
tiCtJCi i^a t«fil»dl 

Jufltlfy YoujT ZX 61 Ab A 8uiin«M ExpftriM 

PETTY CASKVAT: Kfi«w vvh«i# your Moiiay m^nt\ £ 1 00 

Eniai DjEt, NaiiiiUvf in^ &oia E.Mp«rfeditufa for aacH Caih Fufi.li#w 
Ana^tat imo 20 Siib Haai^ngi and U ^am Ha*dKne# afMi puti Qn^u. 
VAT. Nat «nd CiafT^i^i Sutrtoiali afwt Totaia ita to good, wa uti n 
ouriaivii.. 

VAT BOOK rwUTS WiHtan fof tm Sffl*ll Bvlkn**! If M* Tra^r 1 1 3t 00 
At iha Patty CainvvAr PT4>g^am, t^Mt *iih iha ^acilitY t« **i "" i^^* Cl»»- 

QM* md $tAn(3ir-ig Qrdii< tuiFivi lo giva in^uii Bottof?^ Una Tatati 

CHEQUfcS/F.O.iTO: " OlLTflOiE LTD . BIPT IXC. 
PD BOX&0,nUGiY WAHKS CV214DH 



ZX SPECTRUM & ZX81 
EDUCATIONAL SOFTWARE 



Spflctf u m Junior E d ucition tMM 

Usa vouF Speclfym tQ 1n«r|i|> yoyr chtidrDfi with ihcHf scl>ool lArorh, 
This Cifi4*ttB conldkn^ eigfil atfro^tn^^. ed&y ro ySd prograjfii, fur 
the 7 to 11 ige^foup 

Topics includft Er«9li&h compfdhinsMKi. tpeiif^gs. hdmoph(>nes 
fur^ior tciftfica. miths and Nstory. 
« Ir^tiring ytmt c/ium quislions ifid insvwfi sUows vou to aUdiJ^E 
iwD of ihBSi pro||r*rm for «»Bf£ii» m jm^ Mibf^i ar&i 

* MoviAg cpkHir praplncm and souml afa ajciafiiJvilv u«i^ la 
idinprova motivation. 

* Um lita ''drt^i'' piootam 10 lurodut^ ptcikiru. fiups and 
{hagrami. 

Suiidl;ii« fo4 th« 16K or 4SK Sp«Ctrvm Prograrii 4ipt#» Oia 

O UvaiChtmistrvECtI I0.BO 

This caj$s#tfe coni*+na iom c^leariy pfaaantafl rav^iori/tyt&ridl 
proQraiTkS The subpc 1 rnattsf has l»aen iiar^f yl^ stn-Hf turM tici ^^var 
tha rno«t impartftn.t aspect! of 

* El^maifltli. CiOfnpOiindfi a«nd nuH^lur^^. 
' Structure b^ndiiig and prop«rtla# 

" Redcix. tiectmlysis jr^ the actmiy serris. 

* Atm. Ui4^ and ia^ti^ 

4K SpavCmm an4 1&K ZXS1 varwni erf tNa caa&an« an availabNi 
Plaasa sp«Dfy wnich y^uj rinquira. 



* CALPAC COMPUTER SOFTWARE 
10B Hermitage Woods CrescBiht. St Johna* 
WokJng. Surrey GU21 lUF. 

Ovartaas ordafii: 16 M tit 1.601 par i^aaiftta: ir^^iiidaik AIRMAIL 

p01tiQ« 



Great games 
for your ^ n^ 
Spectrum 



fmm 




^il;ji>D^jr« 



tii« le tilers 
gam«i 



-^.. 




Sorcerer's Castlev^ 



f dKif^ you into a *oM«;1 of rnag+c land 
my^iwry Graphical posJiicn anda ho«t 
.1 options vvilh thu& excitir^ adv^nty rg 
' jame iof Ihe 4aK Spuctrum 



£5.50 



t^M 




Scramble 

High spe«d arcac^ gama - fha laataai 
avakLat>te Thnj^st aititinile. lire arKl tjomt? 
control*. For 1 6K or 4BK Spectrum 

Masterchess 

I e 1 1 1 t^vals ol play + c tiange sid«s or 
Je vul in rTiid^^ma + Mt board lo any 
pOSMlJon HK scrolling hiatpfy+c^iMftV^ 
your rrKi^eii andcomputar'a + copy 
disinlay & hi&totv lo ptinter any tlm« 
^ &a¥^ gAm« al any point + racotnmend 
'iM .> L^iafi + playialJla(HtJiT>ova& 
^ r a^^ s er a iileQuI mcivM + Cliesa Cioci< 
i .-^1 reverse A powaff ul adventarous arKl 
' njoyabte 4SK program 

And for your ZX8I: 

Scranibia » Frog& * PdintfhM4i/e * ZX Ch««i» # Braakout 
* Space Inwddar^ 4 Ail«foid^ # Tanip«at # IKGamaa- 
pai.k ft DabUQ 

All tuwUi m EiiittlJ Willi llbriqr i:ita U.Ob itX Ctitis 10 Mli 

V« f i E« l^r luH dataUf ol in^^ >. ^r^^ oi fKony rum ^ aiv) ^Mot^ 

a'^-ai!al2^vfrcrnlDCiistociu^;. . ; ..^frc^ ihnmarvuld^iurerslpl^aatmilia 
cnaqiffta^'PO^i payatila l« Mucro-t^a r^ unt «^ ^Qip pci4 & oaciufig^ 



£6.95 



j!ajiiiii>!^ 



24 Agai Crasceni Brai^knell Beiks BG 12 2BH 
lal Bra(;kr>ijii(0J44j 2/31 / 
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2X81 CAME 





Get home as quickly as 
you can with this 
program for the 1K ZX81 
from Andrew Tierney of 
Reading. 



Ti -J i.tjjQct of this game a to 
move the bFsck square to the 
chequered square in the 
shortest possible time. 

Yqu move The black square 
using the '5' key for left, the '6' 
key for down, the '7' kev for up 
en& the '8' key for right. There 
IS a time limit for you io reach 



your home square: this time 
limit decreases, thus makmg 
your task harder, each time you 
successfully (jet homo. Your 
score for each turn is the 
nunib«f of tame units you have 
left when you reach the che- 
que/ed square. 



10 LETC - 50 

20 LET A =0 

30 LET B = 

40 LET X = IMT (RND « 1 01 

50 LET Y ' INT (RND* 10] 

60 PRINT AT X.Y; 

" iGraphic shifted A)' 

70 FOR N 1 TO C 

80 PRINT AT A, era* 

90 PRINT AT A, B;"' " 
100 IF INKEYS ='5" THEN 

LET B - B-1 
HO IF INKEY5 = "6" THEN 

LET A-A- 1 
120 IF INKEYS^ = "7" 

THEN LET A - A+1 
1 30 If INK^YS* - - S' 

THENLrr8-B*1 
UO IF A X ANDB Y 

THEN GOTO 1 80 
150 NEXT N 

160 PRINT HARD LUCK" 
170 STOP 
laO PRINT "WELL DONE - 

SCORE " C N 
1 90 PAUSE 50 
200 LET C = CI 
210 CLS 
220 GOTO 10 

Mole that the contents of the 
bracket in line 60 shoukJ be 
replaced bv the graphics 
symbol desci ibed. 
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Conquering 
LOAD/SAVE problems 



Tim Hartneii and lan 
Beardsmore summarise 
advice from members of 
the National zx users' 
Club. 




One of the real bugbears^of ib^ 
ZX8^ is the touchiness of the 
cassette interface. While few 
2X81 owners have pcoblem^ 
getting some sound Onio 3 
cassette from their comput^rs^ 
getting this sound back into the 
ZX61 as a pfogram is often a 
rtiajor hurdle to full enjoy merit 
of the computer 

Some of the following ad- 
vice will not be relavam to your 
particular computer/cassette 
setup, so read through all the 
advice we give untii you ftnd 
something that appears to 
apply to you, and they try out 
the suggestions given. 

In a jam? 

Make sure the outputs from 



your cassette player are com- 
pel ible, that is you have 3.5mm 
sockets, and check that the 
plugs fit firmly. Some appear to 
work belter if they are moved a 
fraction of an inch out of the 
computer, rather than being 
jarnmed hard into the ZX81 
The ZX80 and the ZX81 need 
tour to si* volts peak output. If 
you have a DIN socket, it is 
almost certain not to work. 
Most D\N outputs are about 
1.5V. This is not enough for 
the ZX81 . and wilt only work if 
a special buffer circuit is put 
between the recorder and the 
computer. 

If you have a 16K program, 
trying SAVElng, then LOAOing 
a very short program wrthout 
the pack on. and th^n with it in 



p^ace If they both LOAO^ 
SAVE, then try a longer pfO- 
gran^ If the kinger program 
does not LOAD SAVE, then the 
problem could wel^ be over- 
heating, something that can 
cause pf Ob ferns withtn 1 5 
mpnutes of turning the com^ 
puter on. 

Jf you get LOAD. SAVE prob 
(ems only with the 16K RAM 
Pack attached, then try the 
following ideas. They 
sometimes bring results, even 
with mischievous RAM packs. 

1 r Keep your ZX cool. This can 
be done by usjng a fan^ or by 
plactng something co^ on 
top Ttm's first book. Mak- 
ing the mo«t of your ZX80, 
was written with the aid of a 
succession of froien Long 
Life milk cartons If you 
follow this somewhat 
bizarre idea, make sure that 
the watef doesn't get into 
the computer If you have an 
esttreme heating problem, 
and you feel confident of 
your ability to do it, yOu ca^ 
take the top off, and -or 
solder m an exua heat sink. 

2. Oon't iar the computer while 
SAVEing or LOADmg. 

3- Try different volume levels 
when LOADing, and keep 
the tone control on maxi- 
mum <ie full trebtel. Vou'll 
need a tot of volume in most 
cases, and maKimum treble. 

4. Noise can be a source of 
LOADing problems. There 
should be about five 
seconds of silence before a 
program. Tape hiss is r\ot 
conducive to a successful 
ks^ad. 

5. Use good, proper computer 
cassettes, rather than cheap 
Jow-noise audio ones. Quel 
rty audio cassettes (such as 
TDK) generally work welt. 

6. Clean the tape head fre- 
quently, and - if you can 
get one — use a demagnet 
iser from time to time- 

7. If your cassette recorder has 
batteries, try it with them, 
rather than running the 
recorder from the mains. 
You should find this helps. 

8. Make several copies of each 
program, so rf one doesn't 
load, you can always try the 
next one on the tape. Fre- 
quent use of a tape tor one 
portion of it} wilt lead to a 
buildup of hiss over the pro- 
gram which may eventualiy 



make it impossible to bad| 
from. 

Hardware aids 

The following suggest »on3 an 
for you if you can solder tonfh 
dently. These suggest ksns afi 
more for ways of checking thaft 
the serial is getting from the 
recorder to the computer, thanj 
specific aids in LOAD/SAVE 

1 . Wire an LED into the tead*. I 

2. Use crocodile clips to tap 
directly off the loudspeaker. 

3. Connect a wire across the| 
spring-toflded f oud speaks- 
earphone switch (m Eh* ' 
recordef across the earpie&t 
jack], so you can hear wh^, 
is going on, 

4. Wire a small earpioce lAtflj 
the leads- 

5 . Wife the loading lead direclly 
from the output signal Fii i 
switch which can be used la 
disconnect the internil 
speaker while loading 

Which recorder? 

The Users' Club has often bei^. 
asked 'Which cassette recordef ! 
works best?'. We cannot m- 
dorse a particular brand of 
recorder, and do not syggos^ 
that vwhile club members hsvi 
been successful with ttit 
f oikiwing brands, you wil! nec- 
essarily have the same suc- 
cess, but for what i;t"s worth, 
here are some of the recordws 
which club members have usee 
successfully: ITT Srudo 
recorder 66; Boots CTR500: 
Tandy Micro minisette It: S^^^y 
TCPSS; fnterstate Wailham 
(Woolworths)j Hitachi TRQ291 
and TRQ24 7: Prinzsound 
TH2256; Ferguson 327;^ 
Sanyo M2406P; Prin^ SC9; 
and the machine wtiich is 
widely advertised for use h^ith 
the ZX61. the MonolJth 
£CR8 1 , data-assette E31 2. 

Adjusting azimuth 

Mr S Atkinson of Harrogate 
suggests the following, Me 
points out that, for loading, the 
output from the cassette needs 
to contairi as much n^bk 35 
possible. You can increase \\^ 
treble content of the recorder's 
output by changing the tapQ. 
head azimuth, the alignment 
between the tape head and tN 
tape. 
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■n 
if 
V- 

i 



REC 



f O 



TO MIC ON 
COMPUTER 



y 



SI 



o OFF 



l>LAV 



N> 



/7W 



MIC 



TO MIC ON 
" CASSETTE 



TO EAft ON 

COMPUTER 



M 



LSI 



X 



REC 



OJ 



^TOEAHON 
' CASSETTE 



OFF 



S2 



PLAV 



The tap& head on mosT 
cassette miichinQS ks mou/ited 
m two screws, one of which is 
Spryag. By adjusting this 
screw, the tone can be aiiered. 
The screw is accessed by a 
smali hole above the pPay head. 
In many cases, this hole is 
cohered by tape, or a small 
Tittal pFa-te. 

HefG"s how you can adiyst 
V'Oijr azimuth r 

T Tufn the recorder controls to 



maxflTsurn trebte. minimum 
bass, and insert a tape con- 
tanning a program. 

2- With the earpiece out, start 
the lecorder. 

3. Adjust the screw, frying it in 
both directions, until the 
sound is as 'tinny' as possi- 
ble. 

Notf th^t this may make 
some of your music cassettes 
sound a little too sharp for your 
liktng. 



Ffff. r Sf 0f*<* S2 ^m bcih 2 poh. 
Swmy sJkim swtfcftms *nif S3 i$ * 
f pof», 2 WMY bmi&i^ pysh tiufron 

Sffdm S^^fCti. J is S JSrnrtt ft^ck 
^^c^ff r fm m mtcmphnnm mnd LSism 

You wi^ aiso ns^d fouf 3.5mmjitck 
pk^gs w4h si:r99rnNf i^affs. This etr- 

Tiw swftchmg »Maws rwcofifing 



m/dfo k^fmrf far kimnf/^mfi^n Jltm 
$p«Mk^i IS uS9<t tor mudk> mon^ 
iofm^. 



ftg I. TMt ckcuff is for us» wUh 
to* J^ra/ i^tfMit from ffw r9p€ 
dvck, A^sf RJ Mftd R2 for dttfae- 
0nt CiitputS from fhft Itfpe f^ffcM. 
Tftis GtfCfJif ■¥«j dasign^d to 
Qp«rai9 wiift m S^ftyo S050G dtfck^ 
SBOm V at 5 Gi< Outpur 




FROM TAPE ^vJL 
REC OUTPUT ^^^r 




AAAA-t 
R4 
10R 




01 
BCT09 



14 



SCHMITT 

TRIGGER 

74 LSI 4 



t^ 



■0+5V 



C3 
lOOp 



IX 



C2 

Ou 



TO TAPE INPUT 
SHORT ZX80CT2 
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SPECTRUM CAME 



Spectrum breakout 



I NOW AVAILABLE FROM ASP SOFTWARE 
See page 1 14 fof further details 




Here's a program written 

by David Spencer of Spalding for all you Spectrum 

owners who fancy a spot of demolition. 



Based on ihe 16K ZX Spectrum, 


when you Nt the ball wrth your 


FP 


" Ray flag (1 for the 


A 


- Variable to ►ndic*nir 


this game takes just over 6K of 


bat and when you krrock oui a 




^temonstration 




which layer has beefl 


memory and make^ ful( use of 


bfi^ck from the wall 




gam^i. 




hit. 


the sound and cotoyr available 


When the oame is not being 


P 


- X co-ofdinate of the 


J 


- Set lo lor gams, 8 

fnr di^me^n^rr^tifin 


on trve machine. 


play^. the program cycles 




ba^, 


Th« walk Itself comprises 


through a sequence of two ex 


W 


- Walt number. 






thfee different coloured layers, 


planation pages folks wed by a 


S 


Score. 




^ame, 


each with 30 brscks When 60 


darnonstraiion game m which 


ES 


Temporary INPUT 


C 


- Code of character at 


bricks havf? b&^n knocked out. a 


the computet yi,iid«^ the bat 




Stnr>g. 




ball position. 


r>ew wa^l <3pp*^^rs arxJ the scores 


The highest score and ^he rete 


X.Y 


- Co-ordinates of the 


H 


- Number of bricks 


for each layer increases. 


vant player's name is displayed 




bail 




knocked out. 


When you begtn to play the 
game, you have five lives. 


on screen ai this hme. 

Here is a list of all the 


DX.DY 


- Movement vector for 
Che ball. 


P^ 


- Reqyired positior* of 
bat during 


However, each time you miss 


varfables used in the program, 






demMXisiratk)n garrie. 


the ball with your bat, you wA\ 




FL 


- Flag for sound 


DP 


- Dwecxkm of bat 


lose a life. The game ends when 


HS - Highest score. 




effects. 




movement during 


you have cleared all five walls or 


IM$ - Name of the highest 


FT 


- Flag for Ivtting top 




demonstration game 


you have k>5t all five of your 


scorer. 




of screofip 


YT 


- Te^mporary variabte 


lives A» the appfOpriaie sourxl 


F - General FOR 


FA 


- Flag for hitting bat. 




used in deterfn^ing 


effects Kave been included for 


NEXT counter 


L 


- Lives 




PT. 



1 REM *»BREAK-OUT 

3 BORDER e. LET hS=0: LET n*= 

I* 1* 

5 GD sue £00a^KPRiNT RT 21 , a; 

lO PRINT hT i9,5: FLhSH 1, BRI 
GHT Ij PRt^.e- AHV KcV TO PLRV" 

12 FOR Jf-1 TO ISete; IF lNt<.£^ m < 
>•'" THEN GO TO 15 

13 NEXT f- GO TO ^iSee 

15 eEEP ,SyiP. LET fp=0: LET J- 

2C* O-O- SUB 3e**ei. GO TO X^I^S^ 
^9 Pteh »*KeY BOARD 5CRN** 
XifH' IF fP=l TilEN GO TO 5&*S 
laS IF INKE7r«< :»"2" RND INJ^iEY*:;' 
■'SI*" THEN RETURN 
mo PRINT i^T £l^p;" 
120 IF IKtKEVS-"S"' RNE» p>l THEN 
LET P=P-1 ^ 

130 11= 3itm£YS^"m-' ©'yD p f^^ THE^ 



LET p=p+l — 

I4e PRINT rtT 21, P, INK g;-^": 

RETURN 
199 REh #*ENO DP WRLL»» 
20© PRU&E le©: CLS IF fp=l 7H 

EN GO TO S 
20? LET (i> -»•»!; RfiXt^n' RT *,*, PJ6 

PER 5; "wa t I r>o, "iw-i;" cfc^tj^o'je 

205 FOR f =^ TO lO: BEEP ^&,f': H 

E,^rr f 

21Ct IF w=& THEN GO TO 23& 

22CI PhUSE 5©: PRINT RT S,4', PAP 
ER 4.; INK 7, "Now go onto vsit *; 
<M PRUSE ISO. GO SUB 9t&07. GO TC 

lOOO 

23e PRINT RT 6.^3; PRPER *; INK 
©; FURSH 1; "UELL DONE ^ "; FLR'SH 
O; "^Du have dest rovicfj ail the v? 



1>0 
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SPECTRUM CAME 



RT e , *; *'vci.* f score wp 



Us" 

£*& REM **HXGH, SCO.kE E-DLnrXHE** 
S50 IP s ^ht TttEf'4 PRINT RT 11/4-; 
"There f pre yo;.i did net bCftt Iht 



o r 



h£ 



tv 



r»» 



hi^hes t £ cort 

CO TO &ee 
26© IF ^ =h«. THEN PRINT RT 11^4.; 

re". INPLIT '^ ENTER vOL*R NRHE "; L 
INE e.%: IF e*= " THEN GO TO £eflt 
IP £-^h£- THEN LET n*-n5 + " A 

GO TO t?i&i? 
IF S>hs THEN PRINT RT 11 . 4- : 
yOLt beet the j^j^hest = cc 

INPUT ENTER V DUR Nf>ME ' 
n* IP ns = "'" THEN CO TO £7SJ 
LET hstiS, GO TO eOS 
Rcll **iaLL LJ\?c3 L05iT»* 
FOR 1^=0 TO 7. pj^C=R jr, CLS 



£65 

e7c» 

re * " 
LINE 



ppL'cj^e 



s-e 



INUERSE 



4. til 
SEE 



NE'^-T- f 
RT 4- / i 1 , 
•^ttE OUER'*. PRUSE 50 GO TO 

SOe FOR rslS TO -B 5^TSf> -i 
P . 3 ^ f . NEXT r 
610 PRUSE see GO TO S 

REM *4HRTN BRLL ROL'TIHE** 

PRINT RT y,:»;,-"<i" 

IF fP=X THEN GO 5ue 50S^ 

^'A^i '^'^^ r>=i? THEN &£EP 

LET f I =0 

sue iCifi^ LET y-y+dy. LET 
T*^ ?f =1 uw .»! =3t5 THEN LET 
PRINT RT y-dy jX+iix; " ": 



3iO P^JNT 



$99 

l^e^ If 
.PS J a *4 

aoos GO 

dx =-dx 
GO xo 



1006 IF 
1 ©<:*'? 



/ t =1 THEN LET 






si>. GO T 



1007 PRINT RT y-dy,V^dX." "• IP 

'3=1 THEN GO 5UB i4.fi». LET fa=0 

l^eS IF fP=i THEN OO ^UB ^1^^ 

,?i? ^*^ ^^^ ^^^ tf<55 THEN GO TO 

I020 XF y-:7 THEN GO TO lOPO 
1029 REN *^HXT BRT ROUTINES? 
1^3^ IP .X =P OR .x=P4i THEN LET d*j 
= -dy ; LET X =X *1 - 1 £4 f X > :;£9> » LET 
=y - i - LET *■ a =1 , BEEP - 1 * J f¥^ =^> 



li"^^ 



THEN GO TO IP 






THJ 



LET 
iN GO 



I = 

TO 



10*? 
9050 
104-5 
105O 



GO SUB 



,S: 'GO TO 

1035 IF JHKEY*<>*' 

10*0 EEEC* .75^ t ? p 
-1; PRU6E 50 IP 
300 

PRINT hT S1,P 
GO TO lO^O 

REH **HTT UALL 

Let a-PTTR ly 

C-CODE ^CnEENi- iy 
£> y > 1 RND c ^ > ^5 TriEN GO TO 
1055 IP e=l *^ND C.>95 THEN 
y = -*iy GO TO li^Oi^ 
ie70 IP C -95 THEN' GO TO 11^5? 
1075 LET / t =i 
1060 LET «• ^e^ < , 1 e -2> -tiaty *w,> . LET 

h =h + 1 . PRINT RT O , 3 , J^ , IF *> =&0 
THEN GO TO j^'OO 

1090 LET dy=-dy, GO TO lOOO 
1100 LET X -X 4 l£* iRPtV^ . 5^ -1.* . LET- 



ROOT INE** . 
.■c>~48-J.' LET 



X .* 



JP 



= 1 ^N 

LET tf 



iiy=-dy. LET r 1 =1 , \ 
199& REH **l5^t E.XP. 
2^«k^ PRPER 7; CL5 : 
2^lO PRINT RT 2.iO; 
flK-OLrr";RT £,9; XNIs 



:0 TO lfllfP5 
PRGE** 
INK O 
PSPER 6; "SRE 



l02^ PRINT RT 

The cfric c t C' 

it bricHs OL't 

Cin9 the b^ t i 

£030 PRINT RT 

When you have 

cks a new kta i 

er>ds- after 5 

runout of tiv'e£. 

2040 PRINT dT 15. 

Vci." Move tfte b*?t 



^.O^ Pi^PER &; " 
' tl^e 5a»C i S^ to H 
of ti,e wB\l b"s#bOi'rf 
off the bat, 

9,0; PRPER 4.; " 
fenocltcd out 60 bf i 
I appears. T*>£ 9£fto£ 
«« a t t £w v* r whc/3 you 



t f 



PRPER 



the 



a050 RETURN 

2999 REH *4£r!d E:^P^ . PRGE** 

30 00 CLS ; PRINT RT £vlO; PAPER 
& ;'■ BRER Js - OUT '■> RT ^ ^ 9 ; XNK S ; OUE 
R 1 " " " 

30l6 PRINT RT 4^. a; P^^PER 4-^" 
YOU Start tfl i t h 5 t i v e s^ "^ 

3020 PRINT >^^ e-.l^ P>3fi?ER 5;" 
Th e h i 9 h e t. t S C O ,*■ E i £ " j r-5- - "i?V " 
.. ns^". *,mT 7,0; ppspER 7;" " 
3030 PRINT RT 9.1; P>^PER 5, ' Of* 
the first fts&tl the scores "; RT i 
0,1; PRPER 5; "are &s follows-.-" 
30*0 PRINT RT 11,7; PRPER ^^"itf 
for ihe £>otic-» t5y£r.';RT 12-^7;'* 
2i3 for the fciddlc I »yer - *'; AT a'3j. 
7i"30 ror the t c^p t&yer. 
3050 PRINT RT 15^1; PR^ER 3:" Oo 

the next wait the scores • ; RT 
1 6 .» 1 j " a r e t u' j c e t h t & b {> v e s n d = c< 

on , '* 
3060 PRINT RT 19,5: FL.RSH 2: BfiZ 
GHT Ij "PRE55 ftt-4Y KEy TO PLRv " 
3070 PRINT RT 21,£-; INK 3."© ^iXM 
y 19eSj Oavjd H, 5pe^cer," 
3030 FOR p=i TO 1500- IF INKEV*? 
>"" THEN GO TO 15 
3090 NEXT T 

3999 REH -f#C'EHO, GRHE** 
40e0 LET j=iJ. LET f P =1 . LET p 1 =0 
LET dP=0.' GO 5U3 :&OOS. GO TD 4 
OOO 

*100 IP x-fi5 ftHC* dx =1 THEN i.£T p 
I=x*14.: GO TO 4.14-0 

4.105 IF >f>i5 AND dx=-l THEN LET 

PX=-X-14-. go to 4^14-0 

4110 IF dx=l THEN LET y i =7* » ^fi-:-: 

1; LET pl=30- iras^y t I 

4120 IP dx=-l THEN LET yt=7+X. L 

ET Pl=2^S-yt 

*l4-0 IP Pl==0 THEN LET P i ==i 

4.14.S IF PA.1-30 THEN LET p S ^=i£^ 

Also IF pli=p THEN LET dp^h^. KETL* 

RN 

4-1^0 IF p?pl THEN I.ET >ip^^l: i^iET 

URN 

4i70 LET dP=l: RETURN 

4.999 REH ii*j:iLn"0 B'aT HQME » * 

50OO IF XNKEVS^n'" THEN GO TO 15 

5010 IP p=pl OR ^ + l=pl THEf^ RETL* 

RN 

5OS0 PRINT RT Sa^P" ' " ; LET P =p 
+ dp : GO TO 14-0 

50SO IF rfy=-l THEN LET plslS. GO 
TO 4.150 

SO&O RETURN 

5100 IF y=7 fiND dy*l THEN GO TO 

4.100 

5 no RETURN 

3999 REH **INXT. ROLITINE** 

900S> LET s=0. LET »« =1 . LET t =5 

9007 LET h =0 

90 lO BOROER O: PfiPEfi &■ INA 1, C 

9015 IF fp^l THEN PRPER 7. OLS 
90S0 FOP r- =e TO 51. PRINT PRPER 
£>. RT / , O. ■' ■' ; RT f ^ 31 ; "1 " ; NEVT if 
9030 FOR f=l TO 3; PRINT RT !,/# 

7, ■■ " . N£yT f 

904.0 FOR f=i TO 30- PRINT XNK 5; 
RT 4,f;CHR* 1*3; INK 4-; RT 5 .- jf ; CH 
R» 14.3; INK 3,RT e-.>';CHR» 14-3 ;M 
EXT f 

905O PRINT RT flt^3;"'5core ";s.;«T 
0.22; "Lives "; I 

90SS IF ip=l THEN GO TO 90B«k 
90S0 PRINT RT 16,5; rLR5H 1; PR.P 
ER <\; INK 5; "PRESS RNV KEY TO 5T 
RRT *■ 

9070 PRU5E SJ, PRINT RT 13,5; Pf^p 
ER 6; *■ " 

90e0 LET p=:l^. LET x =INT ;R^(i''T♦^i3 
>+£. LET y=eO. LET dx =- 1 + (£* f RWD 
>.5>>' LET rfy=-l- LET ra=it LET 
-P-L=0.- LET ft=0. GO TO 140 
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iopSER 






f?:;.^J:^'^^^Sl"«'"» PICTURESQUE 

^ 



J 



Nfciiosrttuu: toNrurtiH siimicLb lid 

72 HOSt:iU:f<\ HOAD ' LOfiDOr^ yiO 21 A 
lt:Lf:rhOf^l\ Ol'Hti3 94t t 

OiAN ICALC «46K Sp«cfrtifn» ■ T^^ v^ry t^%\ spreads 1i««l analysts 
progf^m you caf> isuy ^Of rhe Soectruin Uses mdudo financial 

planning, hom^ budpei^ ere - ^n laci any worh i^ith figures^ 

Up to 99 columns Of 250 rotfifS * syppohs ALL Ihe math«mal»C3i 

furK^tiOns * All iimut j% prompted ' Seporai^ h«a{|ings a)iwa^% 
available so you know pl^^s^ly where you arfi" ' Ext^nSive r&pftal 
f4iqlliiie$ ri?da<]e th« time speni ^n j^$liin9 up mo^^lg AUcM^i 
CD^ditional Qxuressions {\qj fa a bands elc) and I^ND ^Idt 
s^mvialKons] * Totalling and sub-Koldliing lac»iiti«s - Cornpieio wiiri 
compfehensive manual E9.9S 

Z X' SI E P n I N T « Spectf urn and Z XS i v^f $mns) ■ Oont be limited lo 

32 ctij^fociers on a hne with yotir Si^daar prmtef Usirtg ZX^ 
S4 DEPR i N T yOu ca f\ pn nt g i ctev^av * to g<ve any I in e ■ width 1 ii s ea ly 
SO add to exiilkng programs, includes routine & Id lahe print lines 
direct froni Ttie screen, and can ov^n print m lower ca^e from a 
ZXev £Stat^ ver&ron rqdl £4 95 

CftEVASSE ^ HOTFOOT ^SpDctrum 16Ki Two original gam«^ 
ysf ru| tbft Sp«cl ru m " & ab<i it le s to the « u u i n C R EVA SSE you ate m 
Ihe »ce-cap *i<ib cMsms oE^ning and ckos^ing ^\\ around you Ca^ 
you make it across th« penioua idf^ In HOTFOOT yog must neipa 
rabti^ilget to the carrots mi he fields around ^fs buffow. Qut the fields 
ar^ dangerous, and me plump«!i tnc? rabbet I hi^ greater ihf* dang?' 
The only safety \^v\6 tfie only way to icoie'l is to gei ba:Ck to in* 
tHirrow NckMr wficr^ ^as iP C4 9S 

EVOLUTION E^BK Specrrum) Starling trom irie prtma^al sojp. 
can you reEraccf tbe course of evoiiition and end tip with man^ Cafi 
you i^eep the earlh'seco-systems m bakance. respond to ciimaic 
changes and sur s^hj^e ihe odd caiaclyam^ II ttiouid be easy a^ier 
all il has been done be^oire' E6 95 

CASSETTE LABELS - M you wnle programs yourself, or want to 
fpfia .1 s^i^FCrai gift Far ^omrtone who doei^. why noi have your own 
cassette labels printed compjele wifti ^Q^5o'^ Pftces start at on^y 
£4 iS for SO labels mtl 95 for five C 20 cassettes with labels ii lied 
Send s a e for design 3nd order form 
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81 AND SPECTRUM 
COMPUTERS 

Htft MUt>tLS USING ^vDC ADAPTORS) 



^-""^ £13"95 *Er4op/p 



PROTECT YOUR PROGRAMMES WITH THIS RECHARQEAflLE 0ATTERV RACK 

AT LAST' 

i-"u> POOR UMH% SUPPLIES CAUSING 

HAVOC. WHILE YOU SPEND HOURS TRYING TO ENTER YOUR 
CAREFULLY PRE PARED PROGRAMMES 



r--- 

^ 


^ 


^ 















:p!ars ana Eirn <-. = .^' ■ ..^ i ■ r ■ -■.. i^O'^ pr an JX 

^Jisrci^s Ci'i'Tt?^^ BATTPACIC i-.'.l ^^L- . . N^ Cad trailer v — ^ — — 

pacn dfid !f a'^S'ena suppressof ND^isea i" a ^.alT^p^^3lT^em^W¥ wack ABScanE^ I 

t^^a"! sif^p'y ci'ug? into youf 1% adaptor ^n uecDndi ' 

BATTPACK etlhe«>Uagimioyiii^ZMcofiipulerni5vef*^W | PLEASE SUPPLY iQTYt t3»ttP— CK /s 

9 ^ ' ' ' ' .nating iho poss it3iiil^ p^ a proflf fifflm^ trash tsetlufee Ot a I AT £ 1 3 - 95 ©a c h P L U S £ 1 4 p/ p 

^P*'- .irrrs ck^kpOLil' fO'li? cycle rS if ( rf ffceedVI , , ^^i^^, ^^^^ ^.j«-rtiii- i-^j^jri-rjii j-vr\i 



A DA RTOR S A W D E L IM I HAT QflS LTD 14 THAMES ST LOUTH LINCS 
PLEASE SUPPLY, 



I I ENCLOSE CHEQUE POSTALORDER FOR C 



eATTPAeK .t'so supprQ^ts tfansfenn ana RFI us^g carcluily ^ei^ied 
... .V ......,.., jjg^pj j,^ BATTPAiOC ac tyil chii^i? ewn 

ai^ ^ (Knergencbes Even 111 irie c?^^«<tt of 4 N^ 
BATTPACK ,, J Lin youf W COmtJufW fQr ai least 30 mfllules 
lime ?o sav-j irfour pfopfjimrr* on a Cassette o* ptir^ a tijrci cop^' cnn 

BATTPACK '; ninet riDrnflli^'^ W!!+i all' CtmncdinO t^lliS anr^iS rsai'y Fpr g^p 

ORDER NOW — SAVE NOT ONLY YOUR 

PROGRAMMES BUT ALSO YOUR 

TEMPER!! 



■ ^^^^\ I 1 • I I : f I i I 1 I I 



U 



JAPDRESSI 



t Mill 



MAil ORDER ONLY PLEASF All OW ^6 DAYS FOR DELIVERY 
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In the air 
tonight 



After a brief time in 
simulated flight, James 
Walsh comes down to 
earth to look at the 
African game, Awari. 



1- 1£ 11 li- '^ = 









1 



& 



MQLSE NO 


MRDE BV 


MOL'E «. & ) 


^ 


PUfiYER 


1 




C^QTpr: »T 


^^' 


£ 


PLfly*£R 


^ 




0«BETT 


11 . *2 


3 


PUf^VER: 


■5 




RPBB IT 


e 


^ 


PLRVEP 


s 




RRB&XT 


9. IS 


s 


Pt_HY£.R 


1 




Rfiee IT 


1£. 11 


tf 


P*l_RY'iR 


3 




I^RGB XT 


IC 


■ 


PLR>€iR 


fe 




IvHBB/T 


1^- . & 



QU _QSE 



TO S3 



f've go! I wo programs to look 
at fpf the 16K ZX81, both of 
wtiich ar« a (ittte d if fere fit frorn 
the run of the mill siuff. First, 
iw have Awari {no, this is not a 
mis spelbng ol a cenain well 
kr^own compyier company! 
which LS available from Urider- 
StaAding Lirtiited {tti©v rnust 
have LOADmg problen^s too!! I 
for £5.95. There are various 
prue^s to t^ won depending on 
where you buy rt. The second 
progfam is called Pilot, which is 
available from the people at 



Hewson Consuriants for 
£5.95. 

I shall ^art with Awari. 
which is ari ancient African 
game of logic. The game *s 
played using 14 'bowls^' each 
of which mav hold any number 
of "beans'. Bowls numbered 1 
|o G belong to vou. le yoii can 
move the beans out of them, 
arid your 'home' bowi Is 
number 7 on the ngh^ Vouf ob- 
jeclive is lo get as many beans 
into bowl 7 as possible and so 
to beat the computer Similarly, 



bowls 8 to 13 at the top 
'belong' to the ZX8 1 . and bowl 
14 Qf^ Iht* left is its 'home'. 

The idea oMhe game is that 
you may choose one ol the 
bowls numbered from 1 to 6. 
which contain at least 1 bean, 
ftjmpve ihE?m and place them 
one at a time m nhe bow^s to the 
rrtjht and anticlockwise. The 
Zxai then chooses from bowls 
8 lo 1 3 and moves lo the left 
and ami -clock wjse. When vou 
get more proficient, you can in 
vesligate the more complicated 
moves. There are three levels of 
play, which will accommodate 
an intelligent eighi year old to 
an adult 

T hough the game is basically 
quite Simple, it is more addic 
tive than most non high speed 
games are. The game is well set 
out and has a good amount of 
intelligently used graphics 

In conclusion, though it is 
not the most sophrsticated 
ZXBl program on the market. 
Awari IS ideal for all the famdy. 
By the way, it LOAOed fir&t 
!im&, 

Awari is priced at E5.95 and is 
available from Understanding 
Ltd, The Production VdFage, 
1 00 Cfpcklewood Lane, Loi^don 
NW2 2D5. 

Come flY with me 

Pilot is a flow flight simulation 
pfogram from Hewson Consul- 
tants, written ior the ZXfil. 
There is also a ZX Spectrum 
version available for the same 
(pfice of C5 95, which is lunda 
menially the same but with 
graphics more suited to the 
capabilities of the Specirym. 

The idea t>ehind a flight 
simulation program is that you 
are piloting your own aircraft 
and are in total control over it. 
First, you can lake off using the 
fiavigatmn beacons, man- 
eouver your way through 



mountains using the deta^Fed 
di rec t ion f indi ng equipment . 
and while battling ugamst the 
for eve r -change ng t roposphenc 
condaiions. you must (and usir^g 
marHjal control or autopilot 
Never is hf e made easy for you, 
with an ^i^touncfvnp, and m 
Xmws confusing, array of di&ls- 
count crSp and controls. Unbke 
most other flight simulation 
programs for ihe ZX81, you 
don't |u$t have the standard 
altitude, dkstance ar^ speed 
commands, but ari array ^n 
eluding: Artificial Horizon, 
Automatic Direction Finder, in- 
strunr^ent Landing System, 
Wind direction and Speed, 
heading. VHP Omni Direcnonal 
Range... ^nd the tist goes on. 

The game is defmitelv not 
easy and war rents good and en- 
tensive instFyctiiOn&. The actual 
iriHt ructions are availabte m suf 
fluent quiintrly. but they are 
not part icy tarly excilirng or easy 
to understand. This was not 
written for the bloke who 
wants the next step up from 
'Space Invaders' or 'P^crn^n\ 
but it 1& more of ^ thinkiny per- 
son's game, I was surprised by 
the statement in the iris I ruc- 
tions wh«ch read. 'This program 
IS not a game'. Thts is a strange 
thing to say as it fulfills all the 
attributes whtch normally ate 
assigned to the word 'game', in 
that It IS a contest m which skill 
IS required and is done as a 
pastime r rather thah as work. 

The program ^s very well 
written and the graph res are 
pretty good for the ZX81, 
though some people may Qei 
Ijoyged down witfi the mstruc 
tions. \i you are interested in 
this type ol game, then I can 
recommend it as the best one 
that I have seen on the market 
for the ZX8T so far. 

Pilot IS priced at £5.95 and is 
available from Hewson CoA- 
sultunts. 60a St Mary's Street. 
Wallingford. Oxon OX 10 OEL. 
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zx Computing software 



^ 



Typing 
Traumas? 



Tired of typing why not let ASP Software 
take the strain? 

We have gathered together four great programs 
from this issue of ZX Computing and put them 
all on one tape. Each tape is tried and tested, 
and would be a welcome addition to your 
software tibrary. 

Spectrum Breakout ■ You have five chances 
to demolish the multi coloured walL 

Defending your Spectrum - Defend the Earth 
from the invading aliens. ^ 

Drainpipes - A Spectrum adaptation of the 
classic mechanical arcade game. 

Spectrum Ma^e ■ Aff you have to do fs to get 
out of the maze as quickly as v<^u ^^n. Sounds 
easy*.. 



The tape is now available at £5.99 inclusive of 
VAT and postage and packing. To obtain one 
of these tapes, simply fill in the form and 
return it to the following addresi: 

ASP Software, 

ASP Ltd, 

145 Charing Cross Road^ 

London WC2H0EE. 



Please send me .,...,.... tapes 

th#qu« Postal Order Inltrnolional Monvf 

Order tor I 

lmad« payciblt Id J^SF Lid) 

or 

D«bEi my Acc«t.i Barclay car d ' 

( 'd«l«fr as n*c«siiary| 



Pl*as« use &LOCK CAPITALS and include posicod*!. 

NAMEWr Mrs Mji»r.,__., , 

ADDRESS -..- .,,, 



I V « ■- V t <■' 1. V it « 4 



1 -r ■ i » i . * # ri 



I I ■ P i t « I 



I. I . I I 4 ^ » . 




.•..*.*.... POSTCODE 



• Iff I.. .-■■■■■ 



> ■ ■ ■ »■ p ■ ■ p ■ *. * 'I ^ 



Dar* 



2X issoft tape 1 




Now. . , the computer 
magazine you can understand. 

WeVe booting out the 

jargon to give you facts that make 

sense. 

Micro Update will be your 

one-stop guide to the micro scene 

— whether you're a home user or 

if you run your owti business. 

Every month we'll tell you 
what's best and what's best to 
avoid among the flood of micro 
products. 

And our feature articles wiU 
be packed with information you 
can use. Our news pages will keep 



you up-to-date and our buyers' 
guides will be concise. 

Micro Update has invented 
a new computer language. It's 

called English. 

Just 75p will buy you our 

translation. Micro Update ... the 

micro magazine that makes sense. 

Micro 

~UPDATE1_ 
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Battle of Britain 

A Strategic Wargame Tor the 48K Spectrum 

Ono cjeiy m sum^tT 1 940 Rt^t;iorls a r»^ coming m tj1 on-emy iKimbcir 
squadrons cfossjfsig the English coast, narges unknown 
Ho\$i are yoLj ro oeptoy the i\tn^ hgriter squadrons undfl^ ^uf 
COfTimand to inicf cepl me incomrkg ilnreaM 

BfaTisft-aniJ ewfny soL^adron mcsvements are ploiied ona supen) 
high resorLjrjfin ^r^^n map oi south eoiir Engiftnt:^ i^jh comiituni- 
cauons signals presflnied both viisuiiiiy ^nd ^r morse code 
i!u'es variable diHicuHy levels. iyi» coniro^ o* sqt^at^r 
!ii«rHB randorr^^ seHecied raigers ams borni>ef routes _ 
■■^cfi garne intelligence fwport?, rofuen^ng eic 
A tense game of strat&gy fm qto piayet 



48K Straiegic 
Wargame 



only £5.95 
(inc, p&p) 




ZX81/ZX 

SPECTRUM HARDWARE 

Etohtop consoio tor !»>» iKBt 
It mMS&B and r*Et3 ttii& TV to 

pi*ce t*ie ZXai fjfifn»ef. RAU 
t*ck» land olHef amj-onsi. 
pow^f ^upgify iipc records 
tm ffcdes mosl of im ynnnq 
PTO¥ics«ff stora^ $paco icf 

Op(iiDnii T#o hM*i!^m riiyrniin. 
ateeS CMJwef ^wilches S?mj^fl^ 
ma^ ms 2M B0^i'4j^ also 
tvfjiaM wti^Ch fKUdS ZK Mic 








Tilf 


TOTAl 




...->HM4 *^ t*^^ 


f~ll*« 






CM^M ^ £K fHPf^ 


" r»w 






hifMr i#i«f4 fb^ 7^1 H^vd^ 


cj.a? 




i 


A9Mwt-rit;n1^fM'?H l^ntnu- 


a» 








t«ltTa«» 






1 c^» 


aoQ 




t«llil>M 





Qi»> 



"■¥***** ** * » k * 



TOUR NAME AND ADDRESS m Cam^ LeH^ Pm^ 



2 WychfWffv R&W3. Hiywardi Heatti 
\iV*ft1 SuiHK RN16 1HJ T|l«f^(H\«. (0444^ 4S1WB 

AH Pnc*» ifvHitnrt fl( VAT Allow 2ft day-S Idf d*<rv#rv 
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HOME SECURITY UNIT 

Every 90 seconds a home is brtjken into 

NOW USE YOUR ZX81 
AS A BURGLAR ALARM 



• Everything you need:— Includes 
sensors, pressure pads, program, 
home security board, and fuJl 
instructions. 

• Simple and easy to install. Fully 
assembled. 

• No television needed to run. 

• Fully expandable, 

• Less than the cost of a conven- 
tional non-computerised system. 



HOME SECURITY UNtT 



£49.95 plus VAT plus £2.00 p&p 



FOR FURTHER DETAILS WRITE TO: 

LOVEDAY COMPUTERS 
LTD 

Tremadart Close, Duloe, 

Liskeard. Cornwall, 
or Telephone: 05036 3170 

or send cheque/money order tor 

£59.44 

for your Security Unit 



lis 



ZX Workstations . . 
for Spectrum&ZX81 



SOUND with SINCLAIR 




These stylish plinths. 
In lough mouldedAQS. will raise and t^lt the TV for better 
viewing iind angle the computer for easier typirvg 
The power suijply »s fixed urxler rwath The punier can be 
usfid with ttie Sp«c1rum verstofi , Ihe RAM with the '81 ". 
and the cassette ptaj/er with tioih FuJJ det<ifia from : 
Petef RjTtong Products. Unit 5c.. SoulhCOa^t Rd tnd. Estate. 
Peaceha ven . Su Ssex BN9 8N A TeM 07914 ^ 6 1637 



MAKE AMAZIMG SOUND EFFECTS 
WITH YOUR ZX 81, 
TIMEX Sini^lair 1Q00 
or SPECTRUM 

THE ZON X 
£25.95 



#• 







• l^nusV VcAtfnfP Cof^fpr m P4^ — V^^VW ¥<lil||iTi« from tlUi0-Nl 

iCH«<i«i0« 

S0jice U*i^Adl!ti E jpiOi^wit JSiMK ifict* J>yrTit P\mw* iM*^r% Qf^fcni 

• f #»^ «J*StJ lU 9^^134^ i@««*ai|fi df pi05r*»^*™*» ^*^ * ^* SJ'ns^t 



i iffl-r-r *if^) i-ii:*-, iii^,-i .-.-,. -(-e-ii ?'«i?- %fntcirum fifln1i«0^ &m' 
Ord*^ Afii Sil PHFCE £«.UI inc VAT 

a-fO 1*5 383. 7!?M f^i.MiJii>*ii ij* C-fed^ 




MICHAEL ORWIIM'SZXSI CASSETTES 



THE BEST SOFTWARE (BY VARIOUS AUTHORS) AT 

QUOTES CASSETTE 2 

Ten games in Basic for l6kZX8l 



H^iCf"^^ OtfriTTS C^ CasiS'lTr ^AO If vary gooc 
ifw4( o*tior plofify g* ¥*fw?!| .i aAq as*? Sii.n 

Mi«:nftt^l Onwii fiat thjrfi i fe«MjJar^4)^ tor vaiy»-io' 

tf aACftgfflTTHsAu:.. ^. ^„ . ._ ■_ , ._ _! 

lof ES ■ rrm sjsn ot value for mcinc^ fail rt« rsoi beott 
Men bSfOf © 0^ any pDffCri^il co'nmdi&f 



CASSETTE 1 

(eleven ik programs) 

i ChMfig MistifrmifM3i HofJo?» fijirf. H»n-ginari PLUS 



CiiVMile T*« i:nfiljiPtt Rfi^^ii Aikin L4£«^ 6#ii^% 




SIAftTflE* 



CASSETTE 3 

a programs for 16k ZX81 

STARSHIP TROJAN 

i4i/i'<di indued* M^hyiAi- 
tnQlogiic*! ipf^'Wrtfl^ end 

i>n lit 1h» w*fl linfjwn t|MICf 
^1 VJMJitJil^ Kfihgqrn mdhMiEy 

PmNCESS OF KHAALA- .idvfntLiti^ gj|ffl# 

BATTLE - -- .. ,, ■ ■ ■ .t ptiffft 

RALABHIAS/ ^\ '1 ,i'r1 qi^mr lii^H al 

Cw:iiMii#ii^ niP»(:.i.i ji^i'd 'hir^ 

I'll- 'I id rg fljic^il^ 

SECBE T WES^AaCS- Tti4 ffi«tMa# !^«Clirt^ pr i.va' orn 

UAAtliAN CHlCKlf A fjmpl# b^| uhlictirt gj-m» 
-■|--^il 1 T«i-fihir flivj j|i lop ip4wd 4h i^V ^^iE 

c«*ivn# 1 cMi* f f 



LOW PflrCES 

CASSETTE 4 

8 games for I6k 

Z ^ -sen Atf BlE I mK PiHiv co0!i 1 

OUHFUKHT mVADEHi 



|-p^-^ll.^|ri ^^;|,rf{pL 





OAlUAXT irtVAPiHS ffiK*thrt#l CDdiip 

SNAKEBITE i-riApti^rw cg^# 

I .&■ "^'ii vn^h* l^t^v -il ^4l* VOV V4Pt4l»Jc l{Mfd >'%■-■ 

> - li iofifpfi«irp 

W TIC-TAC-TOE .eJfciCi 

7 qI fnt V OAJTWi Af* ifi mMtHfic code beefif v tM» a 
pfevts^i^v AViiialHi liDfin J Sf«id>n4nii 

CHMlf« 4 CMtt Ci 

FUtiOALOIDS •M4Chiiv£«0v> 



Recorded on quality cassettes, sent by first class post, from: 
Micha&l Orwin, 26 Brownlow Road, Willesden. Londorr fSTWIO 9QL [mail order only please) 
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ZX80CAME 



Mastermfeid 



(► 




20 RANDOMIZE 

30 PRIMT " HOW MANY 

NOS- 
40 INPUT N 

50 IF N < 4 THEN GOTO 40 
60 LET A = RND(N] 
70 LETB^RNO(Nt 
BO IF A-e THEN GOTO 70 
90 LETC^RMDINI 
100 IFC-BOR C- A THEN 

GOTO 90 
110 LET D = RNDIN) 
120 IF = CORD BOR 

D-ATHCN GOTO 1 10 
130 CLS 
135 PRINT -GUESS", 

'*#COOE-. 

' • *Bi iW" 
140 FO«G- 1 TO 10 
150 LETE = 
160 LETF-0 
1 70 PHJNT " « 
180 INPUT W 
T85 PRINT W;' 
190 INPUT y, 

^Bb PRINT xr 

200 INPUT Y 
205 PRINT Y;" 
210 INPUT Z 
215 PRINT Z:' 
230 IF NOT W 

GOTO 260 
240 LET E = E . 1 
250 LETW = 
260 IF NOT X - B THEN 

GOTO 290 
270 LET E = £ 1 



";G;- 



n 



-A THEN 




Ian Turtle 
presents us 
with a ZX80 
version of 
the popular 
game. 



The cofTiputer first st^lects four 
different random numbers from 
the lirnits vou suggest you 
then have ten founc}$ in Mhich 
to gu«ss th« hidden code. 

Each round consists of vou 
fnpulting your 9U«ss by typing 
each numbef and pre^^ing 
Newhn^. As the ZX80 accepts 
each each nurrber. your gues$ 
will be di&pidved on the screen. 



The number of black and white 
pegs you are awarded m then 
worked out once yog have 
guess«d four nurmb^rs; a black 
peg rs awarded tor each 
number correctly placed in the 
code, a white peg (or each cor- 
rect number but wrongly 
placed, Your aim in the game is 
to achieve four bisck pegs Thus 
signifying 'our correct numbers 



in the right order. 

There is a display Of aH your 
previous guesses and i^e black 
and white pegs awarded, to help 
you make your nexr deoston 

fVote that lh« symbol * ^h 
used in ttie listing to indicate a 
£t><)ce where it is not obvious 
(usuafly in PRIfMT ';'3temenf', 
before semi ■ colon i} 



280 
290 

300 
310 
320 

330 
340 
350 



360 
3 70 
380 



390 
400 
410 



420 
430 
440 



4 BO 
460 
470 
480 

490 
500 



LETF-F^I 

LET V - 

IF NOT Z - A AND NOT 

Z - B AND NOT 2 - C 

THEN GOTO 470 

LET F - F r t 

LET Z - 

PRINTED # - #\F 

IF E - 4 THEN GOTO 

520 

NEXTG 

PRINT - CODE 

WAS»";A;B;C^D 

STOP 

PRINT " YOU Wlf^- 

STOP 
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LETX^O 

IF NOT Y - C THEN 

GOTO 320 

LET E = E * 1 

LET Y-0 

IF NOT Z - D THEN 

GOTO 350 

LET E = E + 1 

L£TZ = 

IF NOT W - S AND NOT 

W = C ANDNOT WD 

THEN GOTO 380 

LET P F ^ 1 

LET W 

IF NOT X - A AND NOT 

X-C AND NOT X-D 

THEN GOTO 410 

LET F F* 1 

LETX-0 

IF NOT Y = A AND NOT 

Y - e AND NOT Y - 

THEN GOTO 440 




SPECTRUM CAME 



Spectrum maze 



Bill Longley of Colchester has written a program 
for you to lose yourself in your 16K spectrum. 



The game's objecl is to get out 
of ihe maze in thd shortest time. 
This m not quite as sample as it 
sounds as you can only see a 
quarter of ihe ma^e al any one 
tima. and the whole th>ng is four 
screens long rather than the 
usual one. The way this is done 
is by moving the ma^e to the left 
or right father than rnoving you. 
Normally, this would be very 
sksw. so the moverrient is done 
by machine code So is the ac- 
tual printing of The maze, and 
this means there is approx 
imatejy an eighth of a kilobyte of 
madime code. 

Changing a part of the maze 
is very easy. Each DATA state- 
ment from 2000 to 2117 coh- 
trols one column on ihe screen. 
Thtj screen is divided into three 
groups of eight lines. Then^ each 
square in the column is coded in- 
to a b^narv digit - a black 
square IS one, a white square is 
zero Finaliy, each group of eight 
squares l$ convened into a 
decimal number between zero 
and 2§^. and the three numbers 
derived like this are entered into 
the DATA statement. Have a 
took &t Fig 1 ii you Still dOn t 

understand, 

Four of The routines which 
are in machine code c^n be used 
HI your own programs. These 
are as follows: 

Line 1 : Moves the colours one 
character lo The left. The star- 
ting adelress hs 23760. 
Line 2: Moves the cok^urs one 



character to the r^ghi. The staf- 
ting address is 2379S- 
Line 3; Smoothly moves the ac- 
tual characters to the left bv one 
square ^scroHs by onif pixel each 
time, fof eighT iimesf. The aiar- 
Eing address is 23836 
Line 4: Smoothly moves the 
characters to the right by one 
square Iscrolls by the same 
methods as used in line 3). The 
starting address is 23876. 

The fifth line i?s also machine 
code, but IS of no use outside 
this program. If ihese routines 
are all thai are wanted, just 
enter lines 1 to 4. 6 to 9. and 
100 to 460. RUN th^m, ihen 
delete all the lines from 6 on 
wards. I The machine code will 
stay in ptace m the REh/l.) 

HOW to plav 

The game uses the four cursor 
keys in the usi^l vu'ay. Setting 
up the soreen takes about Thirty 
seconds, then you appear as the 
letter 'A". You can programme 
this to be any shape you want. 
8e careful of n-temory when you 
make any additions to The pro- 
gram - I used most of it for the 
mare. ¥ou have about IK teft; 
however r son^eone with ihe 
4SK Spectrum though, can 
make the maze up to 32 screens 
in lengthl But as this means thaT 
over a Thousand DATA 
statemenTs have to t>e typed tn, 
you II need strong fingers^ 



1 REH 22TXZZ*ZZZ2Z2Z2ZZZZ2ZZX 

2 REM IX2ZZZZJ2:ZZZZZ2ZXZZZXZ^ 

zzzzzzzzz 

3 REH rzzzzzzzzzzzzzzzzzzzzzz 
zzzzzzzzzzz 

4- REH ZZZ#:ZZZZZZZ£ZZZZZZZZ2ZZ 
zzz zz z zz z 

5 REM zrzzzzzzzzzzzzzzzzzzz^z 
zzzzzzzzz 

6 RESTORE 6 : FOR ^ =<? TO £S : R 
ERD h: POKE £37eCS + g,h NEXT 3 

7 FOR 3 =S> TO £& READ h : POKE" 
^3798 + 5 .b NEXT 9 

9 FOR 9-^ TO ^^ 
S3S36Hi-g.h NEXT 9 

3 FOR 9-^ ro £S 

£3S76+9,h. NEXT 9 

10 FOR G=0 TO 9 
23914+G.R. NEXT t^ 

11 RESTORE EPOO; 
: FOR 9=6 TO ei 

_ 1£ IF 9=S> OR 9=3 OR 9=16 THEN 
REftD B: POKE £3^1S,«^ 

13 LET X -Q- <^ ' =5.1 ^3- ^-Q > sl6> #e 



RERD h 

RE«D h 

REi=»D «. 



POKE 

POKE 
POKE 



FDR H^O TO 31 





1 
1 

1 



1 

1 
1 



J) 

1 
c 

X 

{i 

LI 






^ — 






















































































" 



TOP LINE SHOULU ALfrAf %p{ iti ACK 



TOP THIRD 10101 1t1 nHlCM IS 17» tH pEC«MAt, 



WIDOLE THIRO 01111001 ITUMtCH IS 1?1 IHOECIUAL 



BOTTOM TKlftD 11001 00 iATHICH (S 100 »N DFClWAL 

BOTTOM ilATE SHOULD ALWAVS 8E ALACK 

LINIS 73 AHD ?4 CANNOT at USED. SO LEAVE TMEM WHITE. 



fiff 



SO DATA STATEMENT HOOLO READ DATA 175,1^1.100 

1 One cahimn of th* scrmin, 




14 PRINT RT 9, hi: POKE £3917#1 
S7-X *S 

15 RANOOMIZe USR £:J914. 
le METXT 9 : NEXT h 

se GO TO scie 

SS.-2 

11© ORT*^ a37^176..33,-31,eS,,l*^S* 

1£0 DATA SS.l4.1^5i£,i7^3£^«vai9^ 

as 

ISiCt DfiTP 1 CJ . ^SkiS , ^* - -^SC 

£CCi DOTft i-2^ 17„£S5>&^.- 33,25*^00 

'eilS^DRTR £37, 134- ^ 33, iy, S3 y 14.^54- 

2Z^ DflTfi S8i,l*l.i&^,l7,3ii?,fik,llS. 
2S 

230 DRTR 13 ,2CtD,-24,£5Ct 

30e DRTR 6. S.,33y31., &*.£2i&^:iO 

31C Df^Tf^ Se>14.y3^, 175^126 >^3 

3Sflk DRT R 1 1^ , *3 , 13 , 35 , 2^4-© ,^^,^2 

3^© DRTR SSI , 18S,4.C ,3^4.3^ £4^£35 

3*Ck CVRTR 5. 175, l&t,3P^££5t£ei 

4.0O DRTR & .©,33^flt.e4^^ 14->3£^17S 

4ie DRTR l£e . 31, list, 3&^ 13^32^ S4. 
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SPECTRUM GAME 



4-eO DRTfr^ 14.3 .215 . e<i?i 

see LET V=e, . LFT ^=J1 

S1S> POKE e:?S^7£.^: POKE 53l©73^0. 

POKE £3&74..e* *i*i^*-^i.. 

520 DEF FN *r i » =INT tt^EEK ^^S?^ 
+ PEeK £3&73*SSi5 + JPHep. .2.Ti574#t5SJi5: 

Sa^' ir y=107 TMSN PPlriT fiT lO^ 1 
5; "CONGiRfiTULflTIDMS* ' . RT 1£^ 16; "v 
Oy COMPLETEO-.RT 1^ .17; "THE HfiZC 

IN ■■ ; AT 1& , X'& : 
^S90 IF y=107 Tr^EN PRIf^T TNT f rf^ 
[ EEK £367*2 + PeE*< ^36 73^25& + PEEK ^,3 
&7*9|.65S3S> ySO , '■ 5ECCf'>D3 , ** : STOP 



600 


PRINT fiT x^a©;"A" 




610 


LET a»=IHKEV» 




&£0 


IF as=*s- i*Nj> Pc>I^^^ (7*, 


175 


-S^x J 


< > 1 THEN i5D 5U^ dSOCt 




6i3e 


IF as*"©- ANr> PDINT fee. 


175 


-a*:'!-! 


■; ,-• 1 THEN GO SUB i?ir*^P 




64^& 


IF e»=-7" iq>tiv POINT (S2,- 


133 


-d*x.( 


^ .■» 1 THEN PR IMT ^T .; Iflt; " 


*■* 


LET 


x=:v-l, GO TO 600 




&S^ 


IF e » = ■•&■■ fiND POINT 132^^ 


167 


-S*X) 


^ > 1 TH^N PRIWT RT X / 1©, *" 


** 


LET 


>:=X-*1: Gt> T^i eCSJ 




i?e« 


GO TO 53iS 




IQ^Ct 


Cyf^Tf^ 


«>.«>, e 




£C>GtO 


£>RTR 


ZS^,£SS^£^S^S 




secki 


DOTR 


123.. 1&.4- 




20&e 


DPTt^ 


191^119.24.4- 




28Ct3 


DRTt^ 


132^2^4. 




esJ04 


DRTH 


24.&^£5Ci^252 




S(>C>S 


DRTfl 


132. S-4- 




5©©6 


E>RT^i 


131 » 239, 2X7 




3®©7 


t>RTA 


131 , 1£3, 4. 




20^6 


C>fiTR 


133. 191. 2 IS 




2«C'9 


DfiTR 


17e, 1^3. 2e 




iiSi^a 


DrtTfl 


lSai.23^ -:^4.4. 




^fiSH 


C>HTR 


200. 192. 2li) 




eoi£ 


DATh 


£27.255.212 




S013 


DPTm 


174-^0.20 




2tJ14- 


DRTA 


13&.223.24-4 




5015 


E>RT« 


235 , 130.2Ck 




£016 


DRTft 


133.56,34- 




5017 


DRTO 


ae&.e39 ,212 




2^1 & 


DRTR 


162.1:?e^.£<? 




aeis 


OfiTR 


l^e, 19(i>.24.4- 




S«2d 


ORTR 


133.32, 132 




eo2i 


DfiTfl 


235^251 , 133 




50^K 


DRTft 


175.0. 13£ 




50£? 


rVRTA 


16l,12&.£4-4^ 




£024. 


ORTR 


139^ 93 ^ 20 




£0££ 


DRTR 


lei. 75^212 




20S6 


DRTft 


173^S3.e4. 




&es7 


DRTR 


173^19. lie 




£02fi 


ORTR 


1&S,25*,S14- 




£es9 


CVRTR 


l&4-.32^63 




ie3e 


DRTR 


1^7,247. ££(? 




2031 


DRTR 


17&., 132 -4- 




^e*3£ 


DfiT^ 


190, !£»! .24.4. 




a033 


DRTfi 


1&2, 13^,36' 




^©34. 


OPT PI 


134-. 134 . 13^5 




S«3Si 


DPT ft 


141., 143,, 143 




9e3& 


DPTA 


229^32^212 




&ff37 


OPTfl 


133.&£,20 




a©3s 


DRTft 


139.227,212 




£039 


ORTR 


leO, 136.2Ck 




^04-0 


DRTfl 


190.175,244 




£d4>l 


DRTft 


12^. 130,4 




£04~£ 


DRTft 


239.250.2*4 




£©4.3 


DRTR 


133.16^4 




^014 


DPTA 


137 ,21S -252 




5^45 


DRTR 


16O.30.4 




£046 


DRTR 


173.87,,244 




a©4.7 


DPTR 


165. 16 , 132 




504. gi 


DPTR 


131. 113.133 




S049 


DATR 


161.5+. 133 




£050 


DRTR 


140. 22^ 133 




£051 


DRTR 


£31 <24&. 133 




2052 


DfiTR 


17*S.38,132 




20S3 


CVRTR 


173. 160, 130 




2054 


DRTR 


134 . 19C* . 13Si 




£05S 


C>RTR 


13S^ , 13C . 13i.^ 





£^5& 


DRTR 


145. 190, 130 




20 S7 


DRTR 


223.0.SS 




£053 


DRTR 


13e. . 127, 1&4 




2059 


DftTft 


137.d,,l7i 




£S>60 


DRTR 


ie^,255, 172 




2061 


DRTR 


172, 192,44 




2062 


DRTR 


16&.^4.236 




2063 


DRTR 


176. 194- . 14.4S 




20&4 


DPTR 


163. aS4, li}3 




5S?S5 


ORTh 


13&., 13e , 132 




S«6& 


DRTR 


162 , 10.244 




50&7 


DATR 


170. 250, 4. 




£i?e3 


\>RTR 


170.67^244 




io^9 


DRTR 


139,26,4 




2070 


DRTh 


137,2S0,252 




2071 


DRTR 


162 .2.4 




21372 


DRTR 


174, 137, 13^5 




5!373 


DRTR 


160. 1&2^33 




2074 


DRT^^ 


191. 175, iio 




^C«75 


DRTR 


133 ,40,S3 




^076 


DRTR 


161^227.220 




2077 


DRTR 


17S,3.63 




2073 


DRTR 


162. 123.24.4. 




207? 


DRTR 


134.216. 13^- 




2030 


DRTR 


142, 139. 133 




£2131 


DRTR 


162. 1^^^±-J~^ 




2032 


DRTR 


250 ,43,52 




£033 


DRTR 


139,234, 116 




£%!I34. 


DRTR 


160.72- 196 




203S 


DRTR 


191.94 ,92 




503& 


drth 


160.67., 76 




3037 


DRTR 


175. 1^1, lem^ 




2033 


DRTR 


161, 109 ,52 




2039 


DRTR 


139.73, 1+3 




2090 


DRTR 


161. ,91. 212 




^091 


DRTR 


175 ,66 ,20 




209^ 


DRTR 


l&^.Sil,ll& 




£S?53 


DRTR 


177.73.63 




2094. 


DRTR 


139^ 10«»,92 




^'09S 


DRTR 


169.9.63 




2096 


DRTR 


171.227.34 




2Ti>97 


DRTR 


160.63.34 




2093 


DRTR 


190.224,34. 




eC399 


€>f^rR 


163^175,24.4- 




2100 


DRTR 


171,162-36 . 




2101 


DRTR 


163>53.172 




S102 


DRTR 


17S.162.3e 




aao3 


DRTR 


16©, 174., 130 




S104 


DRTR 


190. 160. 164. 




2105 


DRTR 


130, 191 , ISO 




■2106 


DRTR 


136, 160 , 4 




5iet7 


DRTR 


136, 133, 133 




21031 


OfiTR 


162. 160,4. 




exo9 


Of^TR 


190. 191. lie 




2ilO 


DRTR 


123^ 132.63 




2111 


DRTR 


255,245,220 




an2 


DRTR 


123.4.63 




2 1 13 


DRTR 


131 ,223 ,212 




2114 


DRTR 


164..30,ao 




211© 


DRTR 


173^ 123,2+4. 




2116 


DRTR 


160.,0,+ 




2117 


DRTR 


191,,2S5.£&2 




79^<a 


DRTR 


o ,o,o 




.?oco 


PRINT RT X,10; '■ 




3oa*> 


RRND OH I ZE U&R £37&Sk. 


RRNDOf* 



I7E U3R 23336 

30S0 PRINT RT X,aO. "R"* 

e030 LET V=V+i: RESTORE 2e31+¥; 

FOR 1?=0 TO 21: JF G =0 OR G =6 OR 

G=16 TMEN RERD R. PQK^ 23915, R 

a032 LET J=G- iiiS> i3> -13- iG> =16i -iia 

3034 POKE 23917,, 127 --L.'-*^ 

30 35 PRINT RT G,31i 

3036 RRNDOHIZE USR £391+: NEXT G 
: RETUPN 

350ff PRINT RT X,10;" " 

3510 RRNDOrtIZE U5R 23*^93 , RRNDOH 

IZe U6R 2337e 

352flk PRINT RT .'i<.10;"R" 

3530 LET y^Y-l, RESTORE 2000+y. 

POR S=0 TO 21: IF e =0 OR G =3 OR 

G = 10 THEN RERD R. POKE 23915.- R 

3532 LET wl=G- f^i -3 J *3- iG> =16> flS 

353+ POKE 23917. 127-wfa3 

653S PRINT RT G.O; 

3536 RRNDOMIZE U6R 23914: NEXT & 

: RETURN 
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NOW. A ZX81 
PUSH-BUTTON 

KEYBOARD 

FOR UNDER £10. 




At last there's a really cheap but efficient 
way of ironing out the ZXSls only real bug: its 
keyboard.The Filesixty Buttonset offers 

■ A full travel calculator -type moving 
keyboard for only £9.95. 

■ Installed in seconds,The peel-off adhesive 
backing means you just register into position 
and press. 

■ No messy labels, dismantling or soldering 

■ 3 groups of colour keys to pick out shift, 
numerals and newline. 

■ Precision moulded in A8S to match your 
ZX81, with contrasting legends for maximum 
legibility 



Ahotrtr up tu m (j(iyS lor ct^tvery. 

Orders to FiJesixty Ltd., 2b Chippenham Mews. London W9 2AN. 



I Cheques/PO made payable to Frles4 Kty Ltd. 

(qty.) Buttonset(s) 



I 



Please send me , 

at £9-95 each (including VAT and P&P). 

Total i 



aocNCAPnwLs 



Name 

Address 



zm 



LLlb; 






I 
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To anyone who believer rn com 
puters and who undersianrds the 
impact that computers are goiog 
to have on the lives of nearly 
everyone, it niKjht come m 
something of & &ufpnse to find 
that the va&i majoriiy of 
tearChers are unaware of what 
computers can do to a^si^i and 
enitch the learning situation. It 
would probably come as an 
even greater surprise to f md that 
there is active resistance to the 
introduction of computers into 
the cfassroom. Even m some of 
thost sc hoots where computers 
have been purchased, they have 
been put into a separate room 
with restricted access to them. 
and are i^ufiht' as a separate 
^ibfectp just like 'Geograi:^v' of 
'Science'. 

There are two questions 
which need answering here. 
One ^ 'Why is there such a 
reltictance on the part of schoo]^ 
to purcrhase computers on any 
scate^*, and the second is 
"Why are computers so badly 
used m schools that have pur- 
chased them?' 

With the c&ming o< the ZX 
range of computers, cost can no 
looger be cited as the prime 
Teason for not purchasing com 
pyters Now that a ZX 8 1 pSus a 
16K RAM pack can be purchas- 
ed lor as little as £75. it is poss^ 
bie for a school to obtain eight 
for the cost of one of the more 
usual school cofmputers- 

Catch 22 

I am convinced that the answer 
10 bOTh questions is tied up with 



a general lack of suitable educe 
tional software. There are many 
programs on the market which 
are supposed to be educat tonal 
A number of oompan'e^ invite 
respect ab^iity by taggirig some 
pseudo educatiionat programs 
on to the end of their rerujes 
These programs ^t^ quite easy 
to spot as they are invariably of 
the quiz' type with the com 
puler posing test quest ti[?n$ and 
the child keying m an s wets 
usually from a multiple choice 
list. These programs are not 
educational; they may be fui> to 
use once Of twice, but they 
usually prove to be of little use 
for a teacher or parent to use on 
a regular basis. 

Why is It then thai there is 
prec40us little educational soft- 
ware available at present? There 
are a number of rea^i^ns. One is 
that there is very littte profit to 
be made from writing such soft 
ware- Whilst 'space invader' 
type programs sell in their 
thousands, even the most sue 
cessful n^aths packages seKI i-n 
only hundreds' The mairk pro- 
blem IS. however, a lack of 
suitable software authors. The 
best people to write such soft 
war^ are. presumably, teachers. 
Teychers, however, terrf to be 
rather a conservative set of peo 
pie and wrth teachers unsure of 
using them in the f^rst pfaca, we 
have a 'catch 2 2 ' type siluatkKi. 

This is what they 
want 

Whfiit then makes a good educa 
Tiqnal soflWrire packc^r]*^? Firstly 



it musit be easy to use and 
und^r stared. It is simply a waste 
of time to produce a program 
that makes superb use of a com 
puter's graphic capabilities or 
uses some very clever program 
ming technique if the user can- 
not underwit and how to operate 
it, S^condEy, the progT am should 
teach or test a topic at least as 
well as existing n^thods. Com- 
puters w^ll remain underused, 
gaihfjring duSt in stock Cup 
boards, if they cannot 
sigr^ificantfy improve on a 
teacher's skill at the blackboard, 
Thirdly, ihe programs should be 
well error trapped. It is not good 
enough far a program to Crash 
out when an inexperienced u^er 
is working with il. It Is the same 
as when a film snaps in a projec- 
tor - It total^y disrupts the now 
of the lesson and valuable tfmu 
IS k)St. Unreliable technoJogy. 
whether hardware or software, 
IS soon consigned to the 
scrapheap in schools? 

Fourthly, the programs 
should be well documented. 
This should include such simple 
information as to how to load 
the program, what the program 
is about and what age range i^ is 
intended for. It should al&O in 
dicate what options are open to 
the user and where vef po&sibte, 
how the program could be 
adapted to be used m different 
situations, (t should go without 
saying that the program should 
be St imu fating and visually well 
presented. When, and only 
when, there are large banks of 
software dealing with all subject 
areas. de<fling with many areas 



within a subject, to reach, test, 
illustrate and record, wifl com- 
puters emerge from the safety 
of I heir own suites and become 
commonplace in the ordinary 
classroom, 

Looic and learn 

How can teachers and parents 
find what is available at present 
arkd I'tow suitable the available 
software is^ Now that there afe 
an increasing number of shops 
who specialise m home com- 
puters, with the emphasis on 
the 'ZX' range, such as 
Microware of Leicester or the 
Suffer Shop in London, it ought 
to be possibre to see educational 
programs demonstrated. 
Another method of ascertaining 
the surtabrlity of software is to 
study the impartial and thorough 
reviews m computing publica- 
tions. 

There are a few software 
torn panics who specialise m the 
prodMCtion of educaitiona^ soft- 
ware. The ones who advt+mse 
regularly and who have received 
gocxf reviews of thetr software 
are worth contacting for a 
catalogue. Also, E.Z UG., the 
Educational ZX Users Group. Say 
down rigorous standards for the 
accepiance of programs into its 
library, arKl is therefore an ob- 
vious place to search for 
available programs 

For those who are 
dissatisfied with the range and 
qualfty of the currently available 
educational software, there is 
only one course of action open 
— get wffffno* 
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PROGRAMMING SKILLS! 



First steps In 
programming 

ZX81 



your 




Tim Hartnell 

introduces 

newcomers 

to the 

ZX81 keyboard 



Th^ first time v«^u look ax the 
Zxai keyboard, you are likelv 
to b« m for a bit of a shock. As 
v^eW BS numbers and letters 
more or less )/\thm^ vou woutd 
sKpect theiTi to be on the 
typewvfiter keyboafd, there 
seems to be a bewildering col- 
lection of odd symbols and 
words within the key outline, 
With other words above and 
below the keys Trying to work 
out how to get what you want 
from a key and some keys 
can produce as many as five 
different results — can seem 
very difficuit. 

But it is not. The computer is 
designed so thai it knows, 
more often than not. which of 
the five possibilities you wifl 
need. And when the computer 
cannot tell frc^m !he conte*(t of 
whai you're typing in wNch 
part of the key's po-ssibi^'TipH:^ 



you wantp it is very easy to rn- 
Struct II 

Plug in your computer as 
shown in the manual which 
came with it. An inverse K {a 
white K on a little b^ack square) 
will appear in The bottom teh 
hand corner. This is called the 
cursor and it is the key la work- 
ing out whrch possibility you N 
get when you press a key . tf the 
cursor is a K. you'll g^t 
numbers or 'keywords' (the 
words in while above the keys). 
Well took at keywords and the 
other possibili^ties in more detail 
shortly. If the cursor is an in- 
verse L. the keyboard works 
more or less like a typewriter. 
That is, you press the S key, 
and the leiier S appears on ihe 
screen. The other two possibili- 
iies for the cursor are an F 
(function model or a G 
<nr3phics modp' 



The Shift key fthe one winh 
the word SHIFT in red, in the 
bottom left hand comer of the 
keyboard I allows you to get the 
words and symbols written in 
red on the ke^s. as you'll see in 
a moment. 

Slow /Fast 

When ydu first turn the com- 
puter on. It is in Slow mode In 
Slow mode, looking after the 
smoothness of the television 
picture ks considered more im- 
portant than thinking', so the 
computer does its thinking bet 
ween sending pucture informa- 
tion to the television The great 
majority of 2X61 programs, like 
nearly all those in this issue of 
ZX CompuTing, are designed to 
be run in Slow mode, so the 
computer is in the correct mode 
*Qr funnrng them automatiCfiHv 



In Fast mode, the computer's 
thinking is considered more im- 
porta nt Than took in g after the 
picture, so it can become very 
jerky. 

However, it is much easier 
to enter a program into Ihe 
ZX81 when it is in Fast mode, 
so we need to be able to switch 
betweer^ modes at will - Fast 
to get a program mio the com 
puter and Slow for RUNning it 

As \ saidn the computer is m 
Slow mode automatically when 
you turn it on. To get it into 
Fast mode, press on the Shift 
key [remember, it's the bottom 
left-hand corner of the key- 
board I then press the f key 
{which, as youll see. has the 
word FAST written on it in red!. 
The word FAST should appear 
on the screen Now press the 
Enter/Newline key (second 
from I he botrom. on the right 



122 



ZX COMPUTING FEB MARCH 19^3 



iPROCftAMMmC SKILLS^ 



hand sideL and you' Ik sei^ the 
screen lump, and (he 'rng^s^i^gf^' 
appear in the bo! lorn left- 
hand corner of t^e screen. ThiS 
message - 0/0 - mean^ 'all 

Now press any key, and 
you'll see the display jumping 
about. This ^s what Fast mode 
kMnks Irke; far Ee^s acuactLve to 
watch, but far easier to use for 
pfogram entry. 

You may find when you 
write your own progranis that 
the speed d( Slow is, ii> fact, 
too stow for your (^N^ng. This 
can happen when the computer 
must do a great deal of work to 
determine an answer, and in 
thhs sort of program when 
the d^sp^ay ^s fess important 
than getting a quick answer 
you should run your programs 
in Fast. However, for many pro 
grams Isuch as the majority of 
those in this magazine), the 
ZXSl IS &lill fast enough in 
Slow for our needs. 

To get back into Slow mode 
from Fasir hoW down the Shift 
key again, then press the key 
i where the word SLOW us wnt- 
len in red). The display will 
'k)ck on\ and the aEE OK' 
message wiil appear on the 
screen. From now on. we'll 
assume that you have your 
computer in Fast mode when 
you enter programs, and in 
Slow inode when you RUN 
ihem. 

Keywords 

The words written in white 
sto¥is^ many of the keys are 
keywords'- These are the fun- 
damental words <rom which 
programs are built the main 
building blocks of your pro- 
grams When you write a pro 
gram such a& you see through^ 
out this issue of ZX Computtng, 
you Stan with a number (the 
ime number), and follow this 
wfth a keyword, then generally 
soma additional material. 

Here's an example which 
should help to make that last 
sentence c'ear. Make sure your 
computer is 'empty \ which you 
can do by turning off the 
power, waiting a few seconds. 
t^ien turning it on again. Thts is 
not the best way to clear the 
contents of the computer's 
memory (the wofd MEW above 
the A key is designed to da Jtl. 
but this method is the simplest 
at this stage. 

Once the computer is 
empty, type m the number 10. 
It wdl sit down at the bottom of 
the screen. The 10 ts a line 
number. Now press the P key, 
and you1l ^e the word PRINT 
appear on the screen, just after 
the 10- The keywords appear 
automatically after a line 



numtjer Now press Enter U\ 
may be caSled NewJine on your 
ZXfl 1 . as this was used for ihFS 
key on oaHier models L and 
you'll see the pjfogram line 
move up to the tap of the 
screen, which means it has 
been accepted by the com- 
puter 

Functions 

Functions ar^ ihi^ words m 
whrte under many of the keys. 
The functions include such 
esoteric words as LEN JNKEV* 
and TAB- You gel into the f unc 
tion mode Cwhen the inverse K 
cursor turn^ into an inverse Fl 
by holding down the Shift key. 
then pressing the Enter key. 
which you can see has the 
word FUNCTION on il in red, 
above the word ENTER (or 
NEWLINEJ When you do this, 
you'll see the cursor has turned 
into an inverse F (Slow press 
the C key. arid the word AT 
should appear on thu screen. 
Try the B key Ho get the word 
INKEY$» and the P key (to get 
TABk 

Operators 

The operators are the link and 
comparison words and symtiols 
like THEN. AND. TO and < > , 
You get these by holding dowri 
the Shift key- then pressing the 
key the operator you want is 
on. Clear the computer as 
before, then hold down ihe 
Shift key and press U. The 
doltar sign should appear. Press 

2 and you'H get the word AND. 

3 for THEN and 4 for TO. 

The word in red on the 1 key 
" EDIT — has a special func- 
tion „ It is used to bring a ^lne 
down from the lop of the 
screen (where it has been ac- 
cepted into the computer's 
memory as part of a program) 
TO the bottom ol the screen so 
you can change or EDIT a in 
some way. 



To show this in action, dear 
the computer, then type in the 

following: 

10 PRINT 6 

Press Enter and this line will 
move to the top of the screen. 
^J'ow hord down the Shift key, 
and press the 1 key. and the 
line wi!l reappear at Ihe bottom 
of the screen StrU holding 
down the Shfrft. press the 8 key 
(where you'll see a little arrow 
pointing to the rtghtl and you'll 
see the cursor move across the 
word PRINT to rest between it 
and the 6 Press ihe 8 key 
again istiil hafdincj down Shift k 
and the cursor wi^f |ump over 
the word 6 The word DELETE 
(or RUBOUTi IE on the key 
(and note that the zero has a 
line through ii lo distrnguish it 
Irom the letter 01 Still holding 
down Shift, press the key 
once, and the number 6 will be 
efased Take your finger oft the 
Shilt and press the 5 key, to 
see the number B appear at the 
end of the line. What you have 
lor what you should have! at 
the bottom of the screen will 
look like this: 

10 PRINT 5 

Now press Enter arri the line 
w»tl appear at the top of ihe 
screen, taking the pSace of the 
previous one. 



Graphics 



The Una\ Cursor mode we'll* 
discuss bS the graphics mode. 

Clear the computer's memory 
with New ^ Shift, then press the 
A key so the word NEW ap- 
pears, then press Enter) Now 
type tn the number 10, then 
press the P key. so the keyword 
PRINT appears. You should 
now have this at the bottom of 
the screen: 

10 PRINT 



Now hold down the Sh^ft key, 
and press the P key again, and a 
pair o< quote marks will appear. 
Still holding down Shift, press 
the 9 key, and the cursor will 
turn into a G, meaning the com- 
puter is in the graphics mode- 
Now type m a word, and you'll 
see it appeal m white (ettutsun 
littSe black squares, rather than 
m black letteis on the ordinary 
white background. Holding 
down The Shift again, press ihe 
9 key again, and the inverse G 
Will turn back into an L. SiiH 
holding down Shift, press the P 
key for the closing quote 
marks. Now press Enter, and 
your line Icomplete wi(h a word 
m inverse letters I should appear 
at the top of the screen. 

RUN th^& program (by press- 
ing the R key to get the word 
RUN at the bottom of the 
screen, then pressing the Enter 
key! and your word, <n white 
belters on a little bJack back- 
ground strip wiM appear at th€ 
top of the screen. 

tf you are m the graphics 
mode, and you hotd down the 
Shift key while pressing some 
of the keys, instead of an kn- 
verse better you II get Ihe Uttle 
patterns and designs on the 
keys These can be used to 
build up pictures, 

All keyed up 

Now, I don t expect you'H 
understand all of this discussion 
instantly, and hope youH refer 
back to this article from time to 
lime as you continue working 
your way through this maga- 
zine. You should, however, find 
you quickly master the funda- 
mentals of the keyboardp and 
the need to refer to this intro- 
ductory article will diminish as 
time goes by. You may wish to 
read through the whole of this 
article again now, before you 
tacMe the programs on other 
pages. 
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GEMINI 
SOFTWARE 

ZX81 (16K) SPECTRUM (48K) 
STARTREK 



Futures an 8 X 8 Gaiaxy. Khngon^ and Startsas^. $hort and long 
raJige scans. TorpwJoes and Phasers, Compuief Mc. 

PLUS Normal Qf Hypef drive- c^KMse your speed buT walch !he 
energy tevel. 

Galaxy Map keep Kach on where you h^ve tjeen ASso. ^ho*s 
¥vhfiEhe<any K^»ngon$ remain the^e. Sivy^ where f he siaf bases ar'e 
Visual dtsplay of Enterprises position and movemeni 
Visuai di^spilay of photon lofpedo 
Messages from crew members. 
5 levels oi play Ai%d much mofe 

Cassefte plys lull mstruclions. 

ZX81 £4 95 

Spectrum £5 9^ (ootixir and sound loo) 

Good software wantad. 

GEMINI SOFTWARE 

36 BADMINTON ROAD. LEICESTER LE4 7RQ 
TEL: (0S33) 6491$ 



low pnicES mw low prices ww tow prices new ld^ 

EW LOW PRICES MEW LOW PRICES NEW LDW PRICES NElA 
NEW, low PfllCES NEW lOW PHICfS NEW LOW PRICES 







w. 



y* 

MMMMWMM 




_COLOUR 
GHAPHiCS 



* 4DIVJSI0IVS * FA CUP * 
PROMOTLOh it RCLEGA 
TlOh • TnAM^FEn MAP^nET 

* Tf AM SElfCTIOhr * SAVl 
CAISAE FACULTY * LFACUE 
TAei,E « AF^DfVIUCH MOREI^ 






NtW low PRlCt^^ » 

ALL PHICEfi ' 

f ULIV . B 

PNCLUEIVF 



r 
I 
I 
I 

I £6.95 -SPECTRUM 
■ C5.95 -ZXS1 






ADDlCTI^Vf ^AMl& 

•I a«pi Z X C P O ftoi Z7E 

L.i»%^mn,.iflPu^w 

- VII tf|.Hi i^f tl^fS VKt4 IM 



li 




V^ H^rtl «fd aiH^ ^"H^V r IMIr|.i /y|.i |#Vjf#- 

«iva Mfimr A«v^^ ^iMp l J Ipp Jh^hivi / 

*<■ ^4l^#rT ^1-#'- 'l^ -fail '■»» H***! -■ 

0ff^0f#4JB rji* « J^#^« irm MMOtf fir 



MICROWARE - UNIT S, ST. PETERS LANE, LEICESTER, Tel: 0533 29023 

— ^oHjtW ADDK£^_y (Close to Clock Tower, Large Cai Parks and Bus Slat ion) 
SOTE OUK "t *'. — —— 

THE "FRIENDLY TO USER STORE" THE FIRST MIDLANDS REGION RETAIL 
SHOP SPECIALISING IN SINCLAIR COMPUTER ACCESSORIES 

£49.95 IVTICROW^ARE SOFT W-PjJJ sp^'^^^^J 

ALIEN COMMAND ! 1 6k) Tesimg Invaders Style 
q<vfH9 nidkmg full use- nf Speclruin so\md colour 
. ii:d ir Tf hi-n * ESPECIAL XMAS OFFER £4.75* * 
BACKGAMMON ;, 16kj i*lav ag*iimf yom (X>mpui(;i 

m this vprsion ohhe popular board Uiime 

£5.00 

BOTH GAMES AVAILABLE FROM SHOP OR MAIL 
ORDER 



ZX81 NOW IN STOCK 
AND WELCOME" THE NEW DRAGON 32 
AVAILABLE NOW £199,30 

ALSO SUPPORTING SOFTWARE AND HARDWARE 

iji;irie ciiid 3t.i^ our evet iiicitti;iiin_i ififKjt. ol 
Software Hdidwaie Eboks Mdga alines 
Keyboards Ham Packs Graphic Roms l^O Ports 
etc. 

Reliable Qisselte Player - levied for toading,'sdving 
on ZX8 1, SPECTRUM DRAGON, BBC ONLY £ laSO 
SOFTWARE & BCXJKS FOR BBC and VIC 20 
IF THE PRODUCT IS GOOD i» ND THE PRICE IS 
RIGHT - THEN MICROWARE STOCK ITI 
, :_)CK1STS or fi :. :.ECTRONlCS,ind 
D.K TRDNICS SUPERB KEYBOARDS rORZXSl 
AND {SPECTRUM DK TRONICS) 



SOFTWARE WRITERS 

GOOD SPBCTKUM ai UkAG..-.;. 
WANTED- EXCELLENT RC 



-■^■WAKL 



3 



We apologise for delay in sendmg out catalogues 
we are currently re-prinung due to much new 
Stock, 



TRADE ENOUTRIES WELCOME 



OPEN 9.30- 12 noon 12,30 
Closed Monday 



5.30 pm SAE BRINGS CATALOGUE 






124 



ZX COMPUTING FEB/MAfl 1$Q3 



A- 



Do your programs load from tape first time, every time? 

If not, you need . . . 



(1) THE MICROCOMPUTER USER S 800K OF 
TAPE RECORDING by Hilderbay Ltd. 



CONTEnTS 

2C- • 

S ' 






Id 

' ii 






(2) TEST AND ALIGNMENT CASSETTE: £4.90 

.'rrrr^ .-E rtr«> ni r^ mr^hrinnf** ^i.ui^t»Q^ tap*! trauU^CS Wilfl 'Uil in&Tnjrnm^ 



(3) LOADING AID: 



H) TAPE RECORDER 



£5.95 



£22 ^ £2 postage 



SPECIAL TAPE OFFER! 
Book * alignmeni cassette + toadmg aid lof £11.90 

K.I |ff.ci?5. .Tciuick? ^^AT f „^fyiii.'ig posj ifpii lirtk^ss ^Ealvd ^iri«f ^'^ COO 

HILDERBAY LTD 

Pmleasion^l So it ware Sjnce 1&7i 

t/10 Pafkway. Regenis Park. Londqn NW1 7AA 

Tel: O1-40S 1059 T^lei: 22670 



SPECTRUM SOFTWARE (48K) 



PAYROLL 



•n , 



£25 

1^ CQ0^ pay i&v«^ Nl 

■.'I up ft> irifl ^^1 mimitc i..*^ aiso Gomiiu.tr 



STOCK CONTROL 



£25 



( I jT p - 13 Ii > 1 1'U',' 5M' -.j^ ■ ' >: i p' I m a faSt of all ifems, cw fine* *<h ^wwi c cu-j> ^' 
yn'dpi'stticfe*^ 'irtps io<^itftbvn*s^«*- asd.'d^jfete sloe* It^ la nfiat^r l-^w? 



C P^. (Crftlcil Piih Antkyiift) -ind ^otva a i^etii>or^ of nv«t i ,000 

.1 I . " "^ '•'! r 3i,'.j: «iri> ii'i-Li rMiii^'j *inj 'Mp^als £19jQ0 

MOnTdAQE - .'"V usc*\j' gvo^Biinne pt yoy navo it* ore s^-^-r-'^'j j 
:^ ^ - LOAN f^.QO 

BE AH SCAN £35 OPTIMAL C« 

TIMILEDOEI^ £15 PAYROLL t2S 

$TOCK CONTROL CSS 

CRITICAL PATH AMAlV^4$ £t£ 

BUDCET ilS FlNAP^ClAL PACK t U 

GOLD £E 



GAMES 

OOLD . -K £xii m 1 W Spe::ii j-r £ii 
Our msi sfitiHno ddyentyie 
i¥0itu»0il Afea^cf- — — ^^ 

TEEMING JUNGLE -. 



-isn^oulotiwid 

£i Ji ^ sop ptR 

:,■ ■ jf! Cofs^avii l-lFF 

C3.M iOp p&p 

or ovfff pott mirt««d b«rQr* 3lil Mjrcli. 



NEW ... BIGGER . . BETTER , . . 




We are MOVING up the road to 

310 STREATHAM HIGH ROAD 

LONDON SW16 



The world's oldest Sincfair orrentated software 
shop packed with goodies for 

ZX81 & SPECTRUM 

OPEN 1 0-30 to 5.30 Tues to Sats. (Closed Monsi 



* * 



Please send large S.A.E. for catalogue and 
indicate for which computer 

TELEPHONE ORDERS {ACCESS Oft VISA CARD) ON: 

01-769 2887 

p;ease make* c^ BUFFER MICRO LTD 



ADVERTISEMENT 
INDEX 



Aht'fMjfl ,,,.*.....*.* *fe 
AJdi^jw Ciinsc* . . . * i . . IJ4 
Adaplnts A t{bmjiiJicif$ * • . Il2 

rUilcc Etodfiifiics, 36 

Artiii;C>)inpulin£ ,.,..,.* M 
Hirik ........ ^ - . . 116 

Huiii'F Muro Shop .,-... 125 
iJK" Muui^nicsCu , . * , * - - - 26 
rilpac&ifiwafe, ^ ..**.. 1 24 

( ampbdl Syst«Mns * * 100 

( liecltijni . . . « » « ^ , - . < I2A 

C4.>hx^ . iK * * ^^ 

(- X ^.1 . * 1 * 1 * f * * ■■ ■ ■ ■■ ' J^ 

( E impute r Ki^ntab. , ^i 

i'lsnipui^rkick . ^ « » . ^ . . . lit 5 
l)j|j.^Vs5imc * , - . i i * * * . lil 

iVJ.VIcHHiy ..*.., *6 

Drjk^uM Byit* ,,,,,... ^ ^ 98 
J i^i U^nU^^B Riib€>tic» * - - . 126 
r^t Mi:ad CompuiirfS » « « ,^ .6 
I ileSi^. ............ IZQ 

A'Cri"'<»sbcrry . . . .^ « . « ^^ « ■ «3 

h ukium t*rtMiucl£. .k ^^ + « , . 26 
tk^mini feiftwire *.-.*.* 124 

JVPXiibht>n& . * . - 3 

(lillmlc. - . 106 

Ibvcn Hud H -Iff ^ « ^ 42 



Hc^son Cc^HAullanti ^ . , . . , 62 
Ifild^^rbrji) ........ p . . 125 

J.K. (Ircyc S-iffwat* ,.*.., S4 

K(?inp$c<}n EhFcimiitcs . . , ^ ^ 12 
Li,^¥?d3y Compuim H - ^ - - L 15 
McmiaecU ......_ .6H&69 

Mictia^l Orv^in* , ^ . ^ , , * , 116 
Mictiigen .....,,,. p .. 106 

Micfii^jnie Simiilatiun^, ... LIS 
Micjn*p}ie(e ...«..,... 1 12 
Microuarf . . . . ^ . » . * » » 124 

New Genera I kin Stift. . . . i 126 

Nimrod Sofcwirt' 126 

Petef Fur l(>ng , , * . ^ ^ . ^ . 116 
Philip Copley ........ . 100 

Fictureii|itc . . 112 

{Jtiick&iJva ........... 1)2 

RiLh^ird Sliepherd, . , . . . . . H 

Sinclaif R^seaidi . . . , .72 A "^3 

Skiflck i 

Soffuirt Uuik. ......... 9g 

TLnicd^t:iK ,,.,*.-..-.- ^S 
tnivi-iMiy Ctinip*. . . h . * , H>!^ 
V A H Computer Service* * * * 50 
Wwp hadorft. ...-..*., SO 

Wilbam Si iuti .......... I 2 

ZX SAS , - , . . . <^3 
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SPECTRUM 

NEWS FROM 







SP48 



SP80 



32K Memory exrensfon 64K Memofy extension 

^irig toyy tJ' -iHip . . - rf^ to SraCH i' ^ V - i r*-,^; .:^r- ^;ik.| 



iotfi flit SHB hi«" ■ ^ i ■ r- i -F^. -.1 ^nifi3(* me SpfflTiJfn t'f^ 



£50 






and m^runc codp progr^rm j^ jT ^^^^Or^''^^ > 

ami ilaLi onio yfluf fc» #% ^<z^ ^ pi *^ 




&0/.$S 



£10 



3^ 



§J* 










^^ » 


Wh»^ 6iA i yl^ <rqyiit VAT ll^r 


immt-i^mr Set Qt4Jt 
.j-^itj f 
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EJ^IT LOniDON ROBOTICS -THE OPTIMUM fOLOTiOW 




iljii:/ Siu-rfrjili^u :j!jii:^jj*a 



Professionally Written and Produced 
Software for the Home Computer 



Fi'om M E Evans the author ot me niqtiiy acciaimeo 
3D MONSTER MAZE 30 DEFENDER ^of ihc ZX81 c&mes 

TWO GAMES FOR THE SPECTRUM 



3D TU NI4 £t i t EK & 4&K wcts^e>f^f wi one lap« J 
^lyiiTig frals leaping toad* h-^i ^als* 

" ^ 'C To Side to '»nO Oul i^tl ir", ^vj ,_,' Ciji^rsg 



C^^ you ESCAPE <*crfn me mn^-t? ^fthaoiTc-fl £iy 5 
hunfi-nfl Dj'HtJsaa*! ir^ciuOing « Re-i^afliHlofi iPia.t 
soars over T^e mafi? lo s^iK}Op d&**i on ydu 

rtflw stflfT for rh# spf crwuJW 10 f^r 

SlMCLAIR US£H 

TRADE ElVOumES WELCOME 
AT ADDRESS BELOW 



Available 

mid-Jan. 






Sencflo New Generation Soft war«, FREEPO ST BS:(J33i 

QidlancCf: ■■■ ,' ..■.••. .a, . :,:^■.■..i^:t.■^^.f^isi.^.^Jti, 

Of lot rNSTAND CREOtT CARD j es nng 01 -930 9232 

bAc WITH ENOL.'l^iltS PLEASE 



Please send nw gfi 30 TuNNEL oM ESCAPE ai £4,95 

each firtc P4P and VATi I «ndo5e c^eque-'P O 

Mr/Mrs Miss ...,„.>.. „..„ 

Addres*-**. „,..„.,<.. „..,„ .,.,,,„... 

DOS) code -. 

zx 



THE CHEAPEST KNOWN 

RAMPACKS 

IN THE WORLD 



16K Rampack 

£19.75 



64K Rampack 

£44.75 




■ computet 

• Fully cased. Ieste<i and guaranteed • Gold platefl 
edge conn eel or coaled for eictra long life • Secure no 
wobble design • Samp ^If^ek resf^ ^or ho^h versions. 

PRICE INCLUDES VAT - P&P 

Delivery norrrtaliy 1 4 days Send cheque/ PO payable \o 

CHEETAH MARKETING LTD, 

4 Oia Park Road. Enlield, Middlesex. 



p. F. L. 



HIGH QUALITY PROGRAMS TO HELP 
YOUR CHILD LEARN 

PFL i& cufreriily testing a rww series ot etiucatioriat soflwaf© and 
the iirst t)rogram5 are now available tQf sale lo run on Co^modofe 
amJ Sirtciaif micro coinpuiefs The software <s specifically 
cles^3necl lo provide controlled drill and practice in grased 
^ixercises lor ci^iidreri aged 7-11 ^n ihe loiiowng suG^^cts^ 

EnjgiESh 

Artitimeic 

Veibai Ressoritnig 

Readirig arid SpeNjng 

(with specia! coosid€?ration lof f@*7wfia1 pr^bteniSj 

Each program hM M^ esE^eCFaMy desi^gned t»f liighly qyaMfo. 
enfiefienced edycilionaiis!B ana witten by pro%s&tonal pro- 
granrtmers Trials have demonstrated ii^ai iHese progranrs r^aiiy 
stimulate cJ^ildr^n £ ^nthuSias^ a^d do m\p l^^«m to realise rnaif 

^C^demic pclential They will be of grear value \q parents ^M 
leacfters to norma) advanced and resmedjai liaining and also lo* 
those preiparifi^ chiidperi lOf Comrnori Enrtfanc^/fndepi&nden; 
School Erttry e^caiTHHatiOf^ 

Fof tunher details please wf jie to Pf L at the addrew betow. stating 
wTiether yoy are a parent of teacher, rhe lype o) computer avaNaDfe 

and in whic+i tubfects you are mieresied 

PROGRAMS FOR LEARNING, 

Dept. ZX, 

4 Stanley Road. 

East Sheen, 

London SW14 7DZ. 

Tel; 01-876 6498 
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MACHINE 
SPECIFICATIONS 



ZX80 



DimeniJom 

Width 174mm (6.85 in) 
Depth 218mm (8 58 in) 
Height 38 mm (1, 5 in ) 
Weight 300g(10.5oz) 

M icroprocessof /Me m of y 
Z80A 3,25 MHz clock 
ROM- 4K bytes confainimg BASIC 
I RAM] IK bvt^S internal, eKterrtal 



y expandable to 16K bytes* 



Diipfav 

Ri;:qijires an ordinary rfp mesne blaoN and white colour TV. The 

lead supplied connects between the ZXSO and your TV's aerial 

socket r The display organisation is 24 lines of 32 characters 

pef line shovvmg black characters on a wtiiie screen. The ZX80 

does not connect to a printer. 

Programming 

Programs can be entered on the keyboard or loaded from 

cassette. The ZX80 has automatic "wrap round" so lines of 

program can be any length but not mulit-statement lines. 

Syntax check 

The synta?c of ihe entered line ts checked character by char 

acter. A syntax error cursor marks the first place the syntax 

breaks down if ihere is an error. Once any errors have been 

&dited out The syntax error cursor disappears. Only syntax 

error free lines of code are accepted by the 2X80. 

Graphics 

Total of 22 graphics symbols giving 48 x 64 piicels resolution 

consisting of 10 symbols plus space and inverses. Includes 

symbols for drawing bar charts. Undet control of your BASIC 

program any character can be printed in reverse field. 

Editing 

The line edit allows you to edit any line of program or input 

ir>c:luding statement numbers. The edit and cursor control 

keys are EDIT, RUBOUT, HOME 

Arithmetic 

Afithmeuc operators +.-,x, exponentiate. Relational oper^ 

at^rs <p -'^ = , yielding or - 1 Logical operators AND OR 

NOT yielding boolean result Relational operators also apply to 

strincB, ZX80 BASIC uses 16 bit two's complement 

afithmetic ft 32767 1. 

Variables 

Numeric variable names may be any length, must begin with ^ 

letter and consist of alphanumerics. Every character in the name 

b compared thu^ an infinity of unique names is available. 

String variables may be assigned to or from, shortened but not 

concatenated. String variable names are A$ - ZJ. Strings do not 

require a dimension statement and can be any kength, 

Arrays have a maximum dimension of 255 (256 elemenisj each. 

Array names consist oi a single tetter A— Z. 

Control variable names rn FOR. . . ME XT loops consist of a 

single letter A-Z. 

Expression evaluator 

The full eK press! on ^valuator is catted whenever a constant or 
variable is encountered during program es^ecution. This allows 
you to use expressions in place of constants especially useful in 
GOTOs, GOSUBs, FOR . NEXT etc. 



Immediate mode 

The ZX80 will furxrtion in the "calculator mode" by immed- 
lately executing a statement it it is noi preceded with a line 
number. 

Cassette interface 

Work^ with most domestic ca^ette recorders The transfef rate' 
is 250 baud using a unique tape recording format Other 
systeirts are not compatibfe with the ZXBO's. The ZX80 also 
SAVEs the variables as well as the program on cassette. There- 
fore you can save the data for updating next time the program 
is executed. The ZX80 does not support separate daia files. The 
lead supplied with the ZX80 is fitted with 3.5mm jack plugs. 
Expansion bus 

At the rear has B data. 16 address, 13 control lines from the 
processor and Ov, 6v, 9 11v, and internal memory control 
line. These signals enable you to interface the ZX80 to your 
own electronics, PlO, CTC, SIO if you want I/O ports etc. 
Power supply 

The ZxaO requires approximately 400mA from 7-1lv OC. It 
has tts oivn internal &v regulator. 
TV standard 

The ZX80 is designed to work with UHF TVs fchannel 361a nd 
IS the version required for use in the United Kingdom, The 
ZXBO USA is designed to work with a VHF TV (American 
channel 2, European channel 3) and is the version required for 
the American TV system, also for countries without UHF. 

ZX81 

Dimensions 

Width I67mrn (6.32 in| 
Depth 175mm (6.80 in) 
Height 40 mm (1,57 mi 
Weight 350 gms( 12.1 5 oz> 

M icr oproc essor I Memory 

Z80A3 25Mhljc!ock 

ROM Containing 8K BASIC mter pre ter 

RAM. IK bytes miernal, externaHy expandable to 16K bytes^ 

Keyboard 

40 key touch sensitive membrane. Using function mode and 

single press key wo^d system, this gives the equivalent of 91 

keys and als^ graphics mode allovws an additional 20 9raphical 

and 54 inverse video characters to be entered directly. 

Display 

Requires an ordinary domestic black and white or colour TV. 

The aerial lead supphed connects the ZX81 to the TV aenal 

socket. The display is organised as 24 lines of 32 characters 

wrth black characters on a white background 

Two mode speeds 

The ZX81 can operate in two software selectable modes FAST 

and NORMAL FAST is *deal for really high speed computing. 

In NORMAL mode however the ZX81 allows continuously 

moving, flicker free animated displays 

Printer 

The 8K ROM will permit instructions (LPRINT. LLIST and 

COPY} to drive the Sinclair ZX Printer. 

Programming 

Programs can be entered via the keyboard or loaded from qass 

ette. Programs and data can be saved onto cassette so that they 
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are ngt lost when the ZXSI is turned off. 

Syntax check 

The syntax of a line of prograrfi is cheeked on entf Vr A syntax 

en^or cursor marks Th« fif$i place the synta)c breaks do^/vn if 

there is an error The syntaic error cursor disappears when errors 

have been corrected. Only lines free from syntax errors wvid be 

eniered into the prograrn. 

Graphics 

Apari from the 20 graphics characters, space and its inverse, the 

display may also be diyided into 64 x 44 ptxels, each of which 

may be 'blacked* in or 'whiied* out jnder program control. 

Editmg 

A line editor allows you to edit any line of program or input, 

including program line numbers. Lines may be deleted, in 

creased or decreased in si^e. 

Arithmetic 

Arithmetic operators +, -, k. . exponentiate, fletatiar^al oper 

ators =, < > , ip , <^< ■r>^^ may compare siring and arithmetic 

variables to yeild (False) or KTrue). Logical operators AND. 

OR, NOT yield boolean results 

Floating point numbers 

Numbers are stored m 5 bytes in fJoailng point binary form 

giving a range of + 3 x 10 ~ *Mo 1 7 x 10 "accurate to 9!v 

decimal digits. 

Scientific functions 

Natural logs/antilogs. SIN, COS. TAN and their inverts -SO R. 

e^ 

Variables 

Numerical : any letter foil owed by atphanumerics 

String. A< to 2* 

FOR NEXT loops; A -Z [loops may he nested to any 

depth. 
Numerical arrays: A-Z 

Strmn nrrays- Pki iq Zi 



Arrays may be multi-dimensionat with subscripts starting at 1 

EKpri>5siDn evaiuator 

The lull expression evalu^tor is catled whenever an expression. 

constant or variable is encoyrrtered during program eKecufinn 

This povyerful feature allows use ol extjressiom in place o^ 

constants and ise^peciafly useful in GOTO, GOSUB etc. 

Command mode 

The ZX81 will execute statements immedialelVp enabling it to 

f>erforrn like a calculator. 

Cassette interface 

Works using domestic cassetie recorders. The transfer rattf is 

250 baud and uses a unique recording format not compatible 

With other systems. The 2X81 will save the dsia as well as 

ihc! [program to avoid the need to re-enter the day when the 

Ijroyram is next loaded. , 

ZX81 vvill search through a tape for tt^e required program) 

The casseite leads supplied have 3-& mm jack plugs. 

Expansion port 

At the rear, this has the lull data, address and control bu&es 

from the Z80A CPU as weH as OV. +5V, +9V.9 and the mem 

ory select tines. These stgn^ls enable you to interface the 2X81 

to the Sinclair 1GK RAM pack and ZX printer. 

Power supply 

The 2X81 requires approximately 420mA al 7 VTV DC. It hai 

its own internal 5V regulator The ready dSsembBed ZX81 comea 

complete w*th a power supply The 2X81 kit does not include 

a power supply. 

TV standard 

The ZXei IS designed to work with UHF TVs (channel 361 635 

lines. 



, 



ZX SPECTRUM 

Dimensions 
Width 233 mm 
D«pih 144 mm 
Height 30 mm 

CPU/Ma mory 

2B0A microprocessor running at 3.5 MHz. 16K byte ROM con 

taming BASIC interpreter and operating sysiem. 

16K byte RAM (pkus optional 32K'byie RAM on mternal e^pan 

sion board! or ASK -byte RAM. 

Keyboard 

40 key keyboard wrth upper and lower case with capitals lock 
feature. All BASIC words obtatned by smgJekeys, plus 1 6 graphics 
characteFs, 22 colour control codes and 21 user-definable 
graphics chairBcters. All keys have auto repeat 

Otapley 

Memory -mapped display of 256 pixels x 1 92 piicels: plus one at 
tributes byte per character square, defining one of eight 
foreground colours, one of eight background colours, normal or e5(- 
tra brightness ar>d flashing or steady. Screen border colour also 
settable to one of eight colours . Will dn ve a PAL UHF colour TV set, 
or black and white set {which will give a scale of grey), on channel 
36. 

Sound 

Internal loudspeaker can be opereted over more than 10 octaves 

lactually 1 30 semiiQnes) v<b basic BEEP command Jack sockets 

at the rear of computer allow connections to e^cternal amplifier/ 

speaker. 

Graphics 

Point. Ikne. circle and arc drawing commands in high -resolution 

graphics. 

16 predefined graphics characters plus 21 usflr-definable 



graphics characters. Also functions to yield character at a given 
position, attribute at a given position jcolours, brightness and 
llashi and whether a given pi^iel is set. Text may be written on the 
screen on 24 lines of 32 characters. Text and graphics may be 
freely mixed. 

Colours 

Foreground and background colours, brightness and f fashing are 
set by BASIC fNK PAPER, BRIGHT and FLASH commands. OVER 
may also be setn which performs ^^ exclusive — or operation to 
overwrite any prmting or plotting that is already on the screen. IM- 
VERSE wilJ give inverse video printing. These six commands may 
be set globally to cover all further PRJNT, PLOT. DRAW or CIRCLE 
commands, Or iocally within these commands to cover only the 
results of that command . They may also be set locally to cover text 
printed by an INPUT staiement. Cotouf control codes, which may 
be accessed from the keyboardn may be inserted into text or pro 
gram listirrg. and when displayed will overrtde the globally set col; 
ours until another control code is encountered. Brightness and 
flashing codes may be inserted mio program or text, similarly, 
Colour-control codes in a program listing have no ef tect on its ex- 
ecution Border colour is set by a SORDER command. The eight 
colours available are black. bEue, red, magneta. green, cyan, 
yellow and white. All eight colours may be present on the screen at 
once, with some areas flashing and others steady^ and any area 
may be highlighted extra bright. 

Scfaen 

The screen is divided into two sections. The top section — riormaN 
ly the first 22 lines — displays the program listing or the results of 
program of command execution. The bottom section — normally 
the Fast 2 Fines — sho ws the command or program I i-ne currently be- 
ing entered, or the program tine currently being edited- It also 
shows the report messages. Full editing facilities of cursor leftr 
elisor right, insert anii delete (with auto-repeai faciiity) are 
available over this line The bottom section will expand to accepts 
currant line of up (O 22 lines. 
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Math«m»tici1 Op«f«tJons AnA f unclions 

Arithmenc operanorhs of + , - , k , -^ , and raise to a power 
Mathemaiical functions of sine, cosme. idngentand theif inverses; 
rkalural lugs and exponeniials, sign I unction, absolute vitlue func- 
tion, and integer furhCC^on; square root function, random numbi^r 
genaration, and pi 

Nu m b«rs are 5 lored^sftve bytes of floatingpoint binary - giving a 
range of -•- 3 if 10 ^"^ lo * 7 -- tO^^ accural e to 9 Vi deciirial digits. 
Binary numbers nmav be entered directly with the e!N function = , 
>,<,>-,<= and < > may be used to compare string or 
afittimtiic values or v^nabFes to yield (false) or t (true). Logical 
operators AND, OR and NOT yield boolean results but will accept 
{false} and any number {true). 

User-definable functions are defined usir^g DEF FN, and called us- 
ing FN. They may take up to 26 numeric and 26 string arguments, 
and rnay yield string or numeric results- 
There IS a full DATA mechanism, usmg the commands REAO^ 
DATA and RESTORE 
AiQal time clock is obtainable. 

Stfing Operations And Functions 

Strings can be concatensa^ted with + . String variablies or values 

mey be compared with - , > , < , > = ,<-,<> to give boolean 

results. String functions are VAL. VAL*, SIRS and LEN. CHRS 

and CODE co»ivert numbers to characters and vice versa, using the 

ASCII code. A string slicing mechanism exists, using the form a $ (^ 

TOyJ. 

Variable Mama a 

htumatic — any string starting with a letter {upper and lower case 

are not distinguished between, and spaces are ignored). 

Suing - Ai to ZS 

FOR NEXT loops - AZ, 

Numeric arrays - A Z. 

String arrays - A$tQ2$. 

Sample variables and arrays with the same nart^ are allowed and 

*$tfcnguJ5hed between. 

Afrays 

Art ays may be muiti -dimensional with subscripts starling at 1 , 
String arrays, technical iy character arrays p may have their test 
subscript omptted, yielding a strir>g. 



Expreisvon Evaluaior 

A full expr^^&kon evaluator is called dun^ng program execution 

whenever an eKpfession. constant or vanaWe^s encountered, This 

allows the use of expressions as arguments to GOTO. GOSUB, 

etc. 

It aFso operates on commands allowing the ZX Spectrum to 

operate as a calculator. 

Cassette interface 

A tone ieader is recorded before the information to overcome the 
automatic recording level fluctuations of some tape recorders, and 
a Schmitt trigger is used to remove noise on playback. 
All saved information is siarted with a header containing informa- 
tion as to its type, tiite. iength and address information. Program, 
screens, blocks of memofy, string ar>d character arrays may all be 
saved separately. 

Programs, blocks of memory and arrays may be verified after sav- 
ing. 

Programs and arrays may be merged from tape to combine them 
with the exisnng contents of memory. Where two (ine numbers or 
variables names coincide, the old one isi overwritten 
Programs may be saved with a line number, where e^cecution wtll 
Stan immediately an loading. 

The cassette interlace runs at 1 500 bdudr through two 3 5 mm 
jack piugs. 

Expansion Port 

This has the full data, address and controF busses from the ZBOA, 
and IS used to interface to the 2X Punter , the RS2 32 and NET inter= 
faces and the ZX Microdnves. IN and OUT commands give the I/O 
port equivalents of PEEK and POKE . 

ZX81 Compatibility 

ZX81 BASIC IS essentially a subset of ZX Spectrum BAStC. The 

differences are as follows , 

FAST and SLOW: the ZX Spectrum operates at the speed of the 

ZX61 in FAST mode with the steady display of SLOW mode, and 

does not include these commands. 

SCROLL: the ZX Spectrum scrolls automatically, asking the 

operaicf "scroU?" every time a screen is failed, 

UN PLOT: the ZX Spectrum can unplot a fHwel using PLOT OVER, 

and thus achieves unplot. 

Character set: the ZX Spectrum uses the ASCII character set. as 

opposed to the ZX81 no n- standard set. 
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ZX81 16K SOFTWARE 



K^n 



U.|jt 

-1 1 Jir^ '-■^l' Q^44'd ■•'d r^'. JE- 



*"■■ — . JT'T *■ I 
.^n!L.''r ' . I'- 

■Af PDH UP TO PATE LIST 

MrCROMOH 

1 fMlMvlh Cl»t V,<tT4lO.-j;4.>^ SnMHMiAflRW 



ZX OWNERS Make Money whthyoyr^KSi 

Of SptClnifll. iVr* clTf" ^'cir?"^9 su: f ' 

sotts^re [0 Sincrair ^|h a superb far,: 
games ca^sctlis tor ihe Z>(ai ancl Spif€ifi>' 
We feouife pan-iiirio agems m as a^eastofn 
and se^vtce rufaii ouHiftsloi our products C-i- 




SPECTRUM AUTO-SONICS 



■ * ^\\^nt% con- 1 



I! -J iS a t" 




^*1 

FAST AACiLOE SrvLt U C GAUtS 
ti WESfEAft AVENUf . iftlPOLElOCH ||] 



ADVERTISEMENT RATES 



1. 



SEMI ~ DISPLAY 



4 11 insef tions 
12 * insertions 



^7 25 pet cm 
£6 75 pe^ cm 
£6 ^5 f>e# cm 



or 2. LINEAGE 

3<?p p^r word immirriurn 1*5 

wofdsj 

Bo* Mumpers £2 50 



Cio^in*^ date tor me neKl issue is 2tst 2rTd t&B3 

Aji dd^arir^eiTioriifi in this seclifin rnusi bet;>repaid 

Adverlisements are accepted subbed to the tt rms and cohdplior^fl primed 

On tt>a adv^rits^ment rai# card iawatlable on r#quesl} 

Send your requrremerns so ADVERTISING DEPT Z3t COMPUTIMG. 

tJ-^ f:HARrNri CROSS ROAD lON^QN' V^C?H OEE 



FOOTBALL POOLS PROGRAM 

* . "^ / ' :• ■ ^ ;--■■■■■■ ■etne 16 mosThkcr r ■_ ■ i.'. ' <-;, i^^osMiNi^ly 
horrtes draws ^nca ^VMayt 

• Ptcks out I F!e fruits On the baokmah^s FIXE D ODDS OOupon$ Ihal Hftv# b0^ Qiv^ 

ovef-gimerous odds Caloyi^les yotir eipfcted pfofrt^ 

Thti prografn fi availay* on lh« ZJCil {16Kj and ZX SPECTRUM (4aK ortly) 

Fof a copy of 1h« program cm a quality cass^tle. plus an inlof motion l^a^ol giving a t^r-no;! 

''Explanation of it^G tfiixwy ser^d £595 to 

HARTLAND SOFTWARE 

(pePT Z\^ g PENZANCE PLACE LONQQISt Wlj 4PA 



RING BRIDGETTE ON 

01-437 1002 

FOR YOUR CLASSIFIED AD. 



ZX81 VIDSWITCH*^^ 
INVERSE VIDEO MODULE 
Th^ Original and still the Best 
-harp while c^aracrers on cotiplet^ty 
■'-■-' sceen ino bofdef) Module rs built 
J an uiifa-mifnalure toggle switch 
^ikj'ATiJ^g ^wjichinjf btti^^en mcKle^ 
.isvtii.i'r! Kri f^,^ 8u^ fct.9S 

NEW MINI KEYgOAHD NEW 

-0 rea= niD^^ny Kcyia ivhitn 51 ve jyc^iCre 
' ^tdtjack w hon pri:>^€d F its In f ecfr&& tef 1 
*!iet P6^«K) ^^ ^^^"^ Xf^xtJ^ keyboard 



'H^ 



*tJr 



Ef^»a 



U» »i 



REPEAT NEr two T0l4£ 4(ErfiOAaO 

^lUiL^n TCI tFECTnUH BLEEPEIt 

& A HEADER. Dr*ptC. 45 *itr#^§*THt 
Klngi Htntti. BlrmpnghAnl B14 JHG. 



SPECT-A-DRAW 









1» S McALLEV 



SPECTRUM SOFTWARE 

- FIGARO Q pawBTful numeric dulabsmfi 
9ti^«i you Hi^onji iQTtcjittin^. tiahiiict 
5l^riiph ciptid^i dalift ?U«a . full mdnuftl 1 
much mchfe Var^ (rttndly. na ftfiui1fs:t 
kno wl«(j 94 n *#d«d . US h ami ^\ 14-95 

PHANTA£HAGflAPHlC£ 7D i 3D pl&lt^nv 

ZX81 SOFTWARE 

SZK DBMS daUbaifl ayht«m 4-9$ 

SOR C E R V m« d I V val adv « n1 u r* 3 "95 



3.^ Catfv«ffin«t Of»¥*. 

L«CDf>fi«liJ B*v«Fl*y. 

Humb«riid* 

phflfi*. Q4 Q1 &Q6 9r 



Ea 



ZX COMPUTING 



- CLASSIFIED ADVERTISEMENT - ORDER FORM 



11. 


2 


3 


4. 


5 


6 


7 


8 


9 


10. 


11 


12. 


13. 


14, 


|15. 










L 






r 1 





A#v«rt|t* J^il««tti(l^ |f| m«H' Efi^JiHAl Ifi- ertf IKh.DW ^A4*ffr ^^M^Py »^ 

p«r p^d jmJiyiTii^fn -cfMrf* IS #«rd*t Sl>nvpt|p pfpf^l yaw nhn»»g* \f\ lh« 
CQVp4n And i«nd wf|h ir4ur chitqu* ar poAtH audit «nMl# f^*|r*btv In Af ^n 
S4p««i»iiil PubiKiliDAi Ltd le 

CLASSIFIED DEPT ZM COMPUTING 

14S Ch Bring CrOii Rd. LonfSon WC2H OEE« 

T*l: 01-437 100? 



Addr«» 



»»»!»« 



« 'I « « '■ 



Pitnt piae* my i^vtn in Z X Compy iirKS i^r m^ihi 



T»i Mo (Day} 
Please- pnd'rcate num&er or insert Lon^ required 



130 



ZX COMPUTING FEB/MAH 19e3 



^^%^^^ 

^ 



tA 



Rdm PdCKS 



British made, high quality, 
add-on memory at affordable 
prices. Fully guaranteed. 



16 k Ram Pack 



£28-95 



16k Expandable internally by r*ork nir 
pJug in module to full 32k £.29-95 

Expansion module £1 7 '95 



ZX99 Automatic Tape 
Controller for Sinclair ZX81 




t-TT-y "b/Oplus C2 95P&P 

□ DATA PROCESSING -software control of up to fouf 

tape recorders 
nRS232C INTERFACE - aJlowmg connection with 

any such printer using the fuli aSCD character code 
D AUTOMATIC TAPE COPY - copy a data file 

regardless of your memorv capacity 
OTAPE BLOCK SKIP - without destroying the contents 

of RAM 
nZXd9 SOFTWARE AVAILABLE 



Contact us for details of 

ail personal computing 

accessories and a full range 

of software including Quantec 



Distributors of KAYDE products 




Computer Cassettes 

High quattly. AGFA t^p^. screwy ^ss^mbled caa^^ttes 
with Ifbrary boxes 



c5-37p 

c10-39p 
cl2-40p 

c30 



cl5-41p 
c20-43p 
c25-45p 
46 p 



Cassette Leads 

BBCI 7pinto2K3 5mm.l»(2 5mm £2 

BBC 2 7pinto5pin&U2 Smm f 2 50 

DRAGON Spin to 2 X 3 5 mm, 1 K 2 5nr»nn £2 

Revolving Cassette Racks 



SINGLE - 
DOUBLE - 
TREBLE - 
QUAD- 



ORDER FORM 



pRDER 
LIJ.EM 

I 



Oes \hQ\^% 32 tapes or 2D m ^Mm\ 
£5,99 I holds &4 tapei or 40 »n ^:ssm\ 
£A.M I h(?Jdt 96 taptf or eO in cam) 
L11 99 (hoick 12E^tlpei Or 30 m catsf} 



Dept CXI Data - Assette 
44 Shroton Street, London NW1 
PRICE 



WO- 



f^P 10% Emifi. cnarge £1.60) 



I Charge my ^ 



TOTAL 




Signed Name 

44. Shroton Street Address 

London NW1 
Tftkphon* C01)2S8 0409 



I 
I 



L. 





"QS Produce th« mosis 
-ULTR A'MEC3A- AMAZINQ C3am9« In 
the entire kfiown UnivereaP' 



^^ 



TIMeOATE 

^QucksUvB^s let levei two 

odvencAjre of SS, - 



TiMEQATE 



witM mmctr^fying . 



iHpBH^mJti 



tr«w«iing back ii^-trDu^ t«Tw 



tifrm OBH» td'ia^ ivsd la v«ar 



ni-mon nuc© 




ORE NEW RELE AB 

THE CNEea PLA^EPI 



/w 



r 



.H^ 



^^ 



yspr^Q, vareartiiiB BC^rm^ng^ 



planets, tjrrw-^rsvttt. 5 ekJi , 
fr^aA tr^ttjriirpo program. 




s^^ 



s 







t^t^ 



BPEAI^BABV 

BP^EAXeAer for v&^ enfm ^ ~ 






n9*?i'4Ni^!A^^ 



NO EXTRA HdJ^Cn/VAF^ HEC^UP^Of 

E^wor^ da Bono'm Oanac 
L-OAMe 



t PWlpscv-fnin^fi Roncocyi 



L-Gi6X« FC ACMES THE BITSQTTHE1=3 
I GAMESCDON T TDUCHi . V S 



rendbrrr 9a^JC«r pontA^ Snd 
^^ ttttack vwttv« rriutant. 



^^Sfc^ METEQP BTOHM 



^fXjBfll^ip mvmry 10000 
rfypwrwc«. sound •ffaec* 



mrasi 



WHAT THE Y SAY ABOUT 
PUFt ZXSi GAIVreS: 

aeacRAMBLC— 

QBtPyVAQe^B < 

"^ iuK lit* Ut« reel tniog- T (C ^ V.GJ 

OS ASTER PI P8^ 



Atcrw 



'l^¥«| 



|VVT^iCf>IVicroSSi=t| 






con/IE AND B£E OUn AIS/IAZIIMC3 A AMCSE AT; 

THE MIDLAND COMPUTER FAIR (28lh - 30th April) 



ZX-SnOAMBB 



D^ftnttoTi m/c ia^ £3 es O 



mecH« 



d9t^k9dL 



in/c4Sc£sae* a 

Maca o r Sgormi m/c iQt EA.90 • D 






T h »r*4n 4^M-iiMI it-«'Mdi -Mt^^i'MAa ii » ■ dl.4~i m + k if ■( 



L-GvTv 



iekE3! 



-THesa QAMva iNieLucaa i 



t^lAL BAABOfy AL QiaC^UNXV, OROBil MOVM 



Ahloa«T ^PVE ICaYBOAi«OaVBRL.AYl 



• SOI CiUlCflBiLVA, DBfTT 1 



! MOnriNtAM fVOAOv BOUTHAMPTCmii 



